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On January 12, 2006, West Virginia Senate President Earl Ray 
Tomblin (D-Chapmanville) and House Speaker Bob Kiss (D-Raleigh) 
appointed Senators Don Caruth (R-Mercer), Jeff Kessler 
(D- Marshal I) and Shirley Love (D-Fayette) and Delegates Mike 
Caputo (D~Marion), Eustace Frederick (D-Mercer) and Bill Hamilton 
(R-Upshur) to conduct an inquiry into the Sago disaster. At the 
request of Governor Joe Manchin III, their inquiry was conducted 
jointly with our investigation. These legislators have worked 
diligently with us in seeking answers to this West Virginia tragedy. ; 



This report, as well as additional related information, is available at; 

www.wvgov.org and www.wju.edu 

Front cover photo: 
Memorial ribbons on the Sago Mine security fence, January 2006 

Jeff Swensen / Getty Images 

Back cover photo: 
Mourners praying at the funeral of Jerry Groves, January 2006 ! 

Haraz Ghanbari / AP Images 
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Letter of transmittal 



Governor Joe Manchin III 
State of West Virginia 
1900 Kanawha Boulevard East 
Charleston, WV 25305 

Dear Governor Manchin: 

I have the honor to submit to you this preliminary report on the Sago Mine disaster of 
January 2-4, 2006. 

On January 9, 2006, when you appointed me as your special advisor on the disaster, 
you directed me to investigate and report on the causes; the rescue and recovery 
operation, including the miscommunication that caused the Sago miners' families such 
needless heartache; and the steps needed to improve mine safety and mine communi- 
cations in West Virginia and across the nation. 

This report seeks to address these concerns. My hope is that it honors the pledge you 
made to the victims' families When you stated: "These twelve lives will not be lost in 
vain. It is my goal to see that West Virginia is home to the safest mining operations in 
the nation." 

I believe we can fulfill this pledge and accomplish this goal. But the task will require 
dedication, innovation, and vigilance on the part of all in the mining community. 

For me, and for my associates in this investigation, it has been an inspiration to meet 
and work with the families of the lost miners. In their grief they have become tireless 
advocates for change. They have our deep respect and support. 

The miners' families insisted that their loved ones be honored and remembered. They 
demanded that the disaster be investigated thoroughly and in the clear light of day. 
They were your strongest allies as you and the legislature moved with unprecedented 
speed to enact new mine safety legislation on January 23; they were full partners in 
the public hearings we conducted on May 2-4; and they became a vital presence in 
Washington, working with West Virginians congressional delegation to pass the new 
federal legislation enacted by Congress; in June. As we 1 look to the future, miners' 
families have the most at stake and are the main reason why I can feel confident that 
real change is coming to the coal industry. 

This is a preliminary report primarily because we do not yet have all the answers 
about the disaster's proximate cause. 1 But in your initial charge to me you directed that 
if, during the course of the investigation, we were able to reach conclusions about 
improvements to mine safety and health which could be implemented along the way, 
we should make those conclusions available. We are doing so in this report, which 
includes numerous recommendations to improve mine safety and mine rescue. 
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We offer these recommendations in full awareness that more remains to be done. But 
that should not be a rationale for delay. There are technologies and equipment avail- 
able today that could be making our coal mines significantly safer tomorrow — for 
example by improving communication and the ability to locate miners, and, when* 
escape is not possible, improving miners' chances of surviving an explosion or fire by 
pr^vfd^ refti^e chambers. > v* v ■■,■ .<;■■ » \; 

It has been suggested that some of this equipment is H unreiiable/* by which is meant 
that it may not work in all locations at all times. That criticism is ^is|iJ;acedj 

Underground coal mines are both similar and unique. The roughly ii|-cyrr#n|I^ aetwje 
underground coal mines in West Virginia are similar in purpose ahdjfi|net|om They are 
different, even unique, in the geological, engineering* aridi { ot|i|r 0ha}j!j|rfg^s;tha|:jthey 
represent. The similarities suggest that innovative teChnol%l# sh0ujj|^^bma|1^ 
applicable. The differences" suggest that some : ; techno \^^§^A^^J^^k^Bdt.m 

modified irvorjder to be rh^de reliable \t\ specific sijiuatibiiss^ ■ ;1 '" l ■ :! ' ' ^ ■ 

■- " '' *- f i ■'"•'' •'- : . *(■'■■:;%■■' ■■■:'■-■■ -.•:??' ' -\\{ >■:: -y-i ~ (.'■'■..-:■ ^- %,-.:■■ ■.:■' r-i; J "-. •• "'■'■■ - : ' ■. .■' 

If we insist on waiting for perfect l^^hrtoJo^t^* f atf^w<^'^j|tI?t!&i Gttfeill^rt^iesf f£M:ln^- us> 
we will- wait forever. The unmistakable message off the ^^t) Hjfie; disaster is that we 
cannot affbrdjro wait In this report we discuss teG^nOfo^e^^^d'te^niqilfes which are 
currently available, tested* in underground mines in the Uwfttd;States|arii other mining 
countries,; and: which; would immediately improve unp^eT^ol^rad mlner| r cftances s to 
escape or be rescued m an emergency* Incremental- irnpr£*fe]hienfcs sAouldi lie adopted 
immediately; while thesefch for better tectthoiogfel goeipiof ward; ; 

f- ' '!| ' ' i- "-r ''*.-, L "'. "" : " ^ ' : ! •■' ' "■ • *■ . ■:" IV "' fi 

' ' - ■.'■■) >■ ' ' . % ' ' ' L . ■ \ . . ' , '] 

Because of your leadership; the leadership: of the state 1 lesfsjaicire,, arid, at the national 
leve^ the (leadership of Senator -Robert; CByrtf and tf)e enlir^e^vest Virginia congres- 
sional delegation, #est Virginia Is poised toleadtfe coalffeln^gindEu'str^y of the United 
States In creating a far ^f£r workplace ©n£ ^ 

ers who do so much to power the nation's eco^oijrp My frope [s that this report will 
help ipur fche^^^^^ - 



The work <^Mfmt)g y m^}$^^^ foe;: Sag$ ^fh^s*ahd |^ Is ongoing, and 

I expect to supplement ^|^ite^|t,,p;|e%^a^.;;. i :. „ , 

Thank you f0fa|l<ipiniS|0-^S^Ayol?in ^fiMhg to -make West Virginia the nation's 
leader in coaimfne fyeafrl arid safety I submit this report in the hope and belief that 
the Sagd Min£ d|sast§r^ as a tragedy. 




Shepft^rdstPwh, West Virginia 



Sheplh^rdstp^ 
JuMilG, 2Q06 
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We dedicate this report 

to the families of the twelve good men 
who lost their lives in the Sago Mine 
January 2-4, 2006 




Tom Anderson was a 

shuttle car operator on the 
Two Left section of the Sago 
Mine, moving coal from the 
area of the working face to the 
conveyor belt. He had 10 years 
in the mines. He lived in Rock Cave,, Upshur 
County, Married to Lynda Hyre Anderson, 
he was the father of four sons, Caleb (de- 
ceased), Randy Mitchell, and Thomas Isaac. 
He was 39. 



James Bennett was a 

shuttle car operator with more 
than 25 years of mining 
experience. He lived in Volga, 
Barbour County. Married to 
Lily Foster Bennett, he was the 
father of a daughter, Ann Merideth, and a 
son, John. The eldest of the Two Left crew, 
he had been planning to retire in 2006. He 
was 61. 



Marty Bennett was a 

continuous-miner operator, 
running the machine that cut 
coal from the face. He had 
29 years of mining experience. 
He lived in Buckhannon, 
Upshur County. Married to Judy Ann Lantz 
Bennett, he was the father of a son, Russell, 
who also worked at the Sago Mine. He 
was 51. 






Jerry Lee Groves was a 

roof bolter, with nearly 30 
years of mining experience. He 
lived in Cleveland, Webster 
County. Married to Deborah A. 
Groves, he was the;father of a 
daughter, Shelly Rose. He was 56. < 



v * r.*»?-va» George Junior Hamner 

f^^^^^M was a shuttle car operator, 
£&ttSfiS!/| with 28 years of minine 
**7 7 ! experience. He grew, up on a 
farm near the site of the Sago 
Mine and owned a small cattle 
farm inGlady Fork, Upshur County. Married 
to Deborah Hamner, he was the father of a 
daughter, Sara Bailey He was .54. s 



Terry Helms was a fireboss 
and beltman. He had 29 years 
of mining experience. He lived 
in Newburg, Preston County. 
The father of a daughter, 
Amber, and a son, Nick, from 
his previous marriage, he was engaged to be 
married to Virginia Moore. He was 50. 





"^awgt^ ^;^ ^^^^j,^^ ^i-AA - v^^s vs^^s7 
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Jesse L. Jones was a roof 
bolter, with 16 years of mining 
experience. He lived in 
Pickens, Randolph County* He 
was the : father of two daugh- 
ter^ Sarah and! Katelyn. His 
brother, Owetv was the f p3f^0|^ of Ihe One 
Left crew on the morning of January 2, and 
triedio reachjfegse ; alter tl^ explosion. He 
was 1 ' 44i: v •-'•'• ' •• ;• '"'' ' '"?■■— ■ v " ir f ;il 



David Lewis was a roof 
bolter, with about two years of 
rrurting experience: He Iwed in 
T^rntor^ T^lor County, 
Trained as ,IiIeseJ nm$femk, 
' he 'We^|fci*^&a1^ipfef \- ■•■ 
that his wife> Harftanthst/ fcOfld sta^hcgte 
with their three daughters, Kayla> Shepy; and 
Kelsie, while she corhpleie^-kmapeVlS 
in health care atainlstra^omHe was.28. 



I Martin Tofer, Jr., w^s the 

section f orenaan oift Ji^Left, 
with ?2 ye^ijs of i^^^pxperi- 
ence. He lived in Flaf v oocts, 
; Braxtph; Cpunfy. $$^10$& 

father of ^daughter, Gomrmey, and &f®n> 
Chris, whohadworked wj^hia^hMitv 
another mine. He was 51. 






Fred 6. Ware, Jr. was a 

continucais-miner operator^ 
with 37 years of mining experi- 
ence He Irv^dm TallmansvSIe^ 
Ijpshur County just across the; 
rive^i^^jfie:^ ■* 

was the f ather of a da\ugh|er> Ifeggy Cohen* 
andasonyD^rrel^He^a^S-PJ , r . 



Jackie Weaver was the 

section electrician on Two Left, 
With 26 years of mining experi- 
ence He lived in Philippi, 
p Barbour Gdimty. Married to 
Charlotte Poe Weaver/ he was 

the father of a daughter Rebecca,; and a son, 

Justinvlfe w^|&; v 



Marshall Winans was 

a utility man and scoop 
loper&tor, with 10 years o# 
) ffifattiilg experience, He lived 
■ mBelington, me Talbott 
jjCoinmunity, Barbour County- 

Maiiil|;to#atff^^ 

father ^mi^e^^ugJiteiS/Ti^any^ JMTandy, and 

Holl|f^^srt,':l ; - - 
■.. ii'^l&ii;. :■!*;::':: I.- 1 . ■ 





w*w*mnip 
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We also dedicate this report to 

the sole survivor of the Two Left crew, 
Randal McCfoy, Jr. 

with best wishes for his continuing recovery 

and 

to the miners 

who escaped the Sago Mine 

on the morning of January 2, 2006: 

Denver Anderson* 

Paul Avington* 

John Boni 

Pat Boni 

Gary Carpenter* 

Ron Grail 

Randy Helmick* 

Eric Hess* 

Fred Jamison 

Owen Jones* 

Hoy Keith* 
Roger Perry* 
Gary Rowan* 

Joe Ryan* 

Chris Tenney* 

Alton Wamsley* 

*Qne Left crew 

and 

to the miners 

who courageously attempted to rescue the Two Left crew: 



Jeff Toler 
Vernon Hofer \ 

Owen Jones 
Al Schoonover 

Dick Wilfong 



C3^7S¥ETSKesc; 
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Executive 
Summary 



OVERVIEW 

Twenty-nine coal miners went underground 
at International Coal Group's Sago Mine near 
Buckhannon in Upshur County, West Vir- 
ginia, on the morning of January 2, 2006. At 
6:26 a.m v a methane ignition in a recently 
sealed area of the mine triggered an explosion 
that blew out the seals and propelled smoke, 
dust, debris and lethal carbon monoxide into 
the working sections of the mine. One miner 
was killed by the blast. Sixteen escaped. ' 
Twelve were unable to escape and retreated to 
await rescue behind a curtain at the face of the 
Two Left section. Mine rescuers found the 
trapped miners approximately 41 hours later. 
By that time all but one had succumbed frpm 
carbon monoxide asphyxiation. 

This is a report about what happened to the 
miners and why. It is also a report about why 
the explosion was not contained; why the 
Two Left crew was unable to escape; why the 
mine rescue effort took so long; why the 
trapped miners were sent no signal to tell 
them that help was coming; and why after 
they were finally found, their waiting families 
were informed that all were alive — and 
celebrated that miraculous news for nearly 
three hours before being told the awful truth. 

This is also a report about what the Sago 



disaster has taught us and what we must do 
with what we have learned. 

The staggering tragedy of the Sago Mine 
. disaster — first the loss of the miners, then the 
appalling miscommunication to their families 
— shocked West Virginia and the nation. 
Governor Joe Manchin 111 pledged to the 
families that their loved ones would not die in 
vain. To make good on that pledge, he vowed 
to biting West Virginia to a position of national 
ahdmternational leadership in coal mine 
safety and health. 

Action followed. As official investigations by 
the West Virginia Office of Miners' Health, 
Safety & Training (WVOMHST) and the 
federal Mine Safety and Health Administra- 
tion (MSHA) ! got under way, the governor 
appointed a West Virginian and former 
MSHA chief, Davitt McAteer, as his special 
advisor. Then, on January 23, the governor 
introduced and the state legislature enacted 
'■-— within the unprecedented span of a single 
day — legislation requiring rapid notification 
of and response to mine emergencies, storage 
of additional self-contained self-rescuers 
(S<3lis)underground / and installation of 
improved mine communication and tracking 
systems in Order to be able to locate and 
maintaiti contact with miners in emergency 
situations. 
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Just four days previously, on January 19, the 
urgent need for action had been underscored 
by a fire that left two miners dead at Massey 
Energy's Aracoma Alma Mine in Logan 
County. Since that time, five more West 
Virginians have lost their lives in mine acci- 
dents, bringing to 19 the number of coal 
miners killed on the job in the state in the first 
six months of 2006 — compared to three in all 
of 2005. Nationwide, 34 coal miners have 
been killed on the job thus far this year, 
compared to 22 in all of 2005. 

Governor Manchin pledged further action, 
announcing that public hearings would be 
held on the Sago Mine disaster and that 
Wheeling Jesuit University would host the 
first International Mining Health and Safety 
Symposium in April, to help spur adoption of 
improved technologies and equipment in 
West Virginia mines. WVOMHST issued an 
emergency rule on SCSRs, communication, 
and other mine safety improvements, and the 
governor appointed a six-person labor- 
management task force to assess the availabil- 
ity of the technologies covered by the new 
WVOMHST rule. 

Meanwhile, at the national level, Senators 
Robert C. Byrd and John D. Rockefeller IV 
and Representatives Nick Rahall, Alan 
Mollohan, and Shelley Moore Capito intro- 
duced bills to enhance coal mine safety. 
Hearings were held in both the Senate and the 
House, and Representative George Miller of 
California convened a forum to hear testi- 
mony from the Sago miners' families as well 
as from family members of the 13 miners 
killed in an explosion at the Jim Walter 
Resources No. 1 Mine in Brookwood, Ala- 
bama, in 2001. Witnesses urged lawmakers to 
strengthen oversight and enforcement of the 



Federal Mine Safety & Health Act -of 1977, 
require improvements in mine safety equip- 
ment and technologies, and improve mine 
rescue response strategies and management. 

The public hearings promised by Governor 
Manchin, originally scheduled for March, 
were postponed at the request of the miners' 
families to allow more time for state and 
federal investigators to compile additional 
information on the causes and consequences 
of the Sago explosion. The international 
symposium on mine health and safety tech- 
nologies went forward as scheduled and, 
among other accomplishments, demonstrated 
that technologies available today, in areas 
such as communications, tracking,, and 
refuges, can he put into the mines of West 
Virginia on an accelerated basis to improve 
miners' chances of escaping or otherwise 
surviving an emergency 1 

Public hearings were convened at West 
Virginia Wesleyan College in Buckhannon on 
May 2, 2006. Over the course of the next three 
days, miners 7 family members, miners' 
representatives, West Virginia legislators and 
state and federal investigators heard detailed 
presentations and statements about the 
disaster. They closely questioned company, 
state, and federal officials about conditions at 
the mine prior to the disaster, the events of 
January 2-4, 2006, and the actions of the mine 
rescue command center where company, 
state, and federal officials shared decision- 
making responsibilities throughout the mine 
rescue operation. 

For the first time in the history of Coal mine 
disaster investigations in the United States, 
family members participated in a public 
hearing on an equal basis with state and 
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Sago Mine, January 2, 2006 



Two Left Working Section 



One Left Working Section 



Older Sealed 
Areas 



Recently 

sealed 

area 



Omega 
seals 



§& bipck 




Track 
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federal investigators. The 1,263-page hearing 
transcript reflects both their grief and their 
determination to honor the memory of their 
loved ones. 2 

As John Groves, brother of disaster victim 
Jerry Groves, stated at the opening of the 
hearing: "Even though he's gone now, he's 
going to be helping people, because we're 
going to be, through him, working to make 
sure that a disaster like this never happens 
again 



"3 



Other actions followed. On May 5, 2006, the 
West Virginia Board of Coal Mine Health and 
Safety filed a rule to establish two state-run 
mine rescue teams to enhance the largely 
company-based system currently and tradi- 
tionally in effect. On May 12, 2006, 
WVOMHST Acting Director James M. Dean 
announced a statewide moratorium on the 
use of Omega blocks — the materials used to 
construct the seals at Sago — as alternative 
explosion-proof seals. 

On May 22, 2006 — two days after an explo- 
sion at a Kentucky mine blew out seals 
constructed of Omega blocks and killed five 
miners — MSHA announced a nationwide 
moratorium on the use of alternative seals 
pending a reassessment of their ability to 
withstand explosions. On May 29, 2006, the 
West Virginia Mine Safety Technology Task 
Force issued its report Among its other 
recommendations, the task force called for 
additional provision of SCSRs and improved 
training; emergency refuge shelters; and an 
August 2007 deadline for mine operators to 
submit plans for improved communication 
and tracking of miners underground. 

On June 15, 2006, at a White House ceremony 



attended by several of the Sago victims' 
families as well as Governor Manchin and 
West Virginia's congressional delegation, 
President George W Bush signed into law the 
Mine Improvement and New Emergency 
Response (MINER) Act. Among other provi- 
sions, the new federal law requires tinder- 
ground miners to be supplied with two hours 
of emergency oxygen at their work sites, as 
well as additional oxygen cached in 
escapeways; requires mine rescuelplans to be 
regularly updated and mine rescue teams to 
be within an hour's travel time from the 
mine; and allows MSHA to seek injunctions 
to halt production at mines whose owners 
ignore outstanding fines. 

Meanwhile, investigative work on the Sago 
Mine disaster continued, and a long-awaited 
interview with the sole survivor, Randal 
McCloy, Jr., eventually made possible by his 
remarkable recovery, was held on June 19, 
2006. 4 The release of this report, originally 
scheduled for July 1, 2006, was briefly post- 
poned in order to allow more time to attempt 
to determine the proximate cause or causes of 
the Sago explosion and to follow up on 
concerns raised in the interview with Mr. 
McGoy, primarily about the failure of four of 
the SCSRs relied upon by the trapped miners 
and the failure of the command center to send 
signals to them to let them know that rescuers 
were on the way. 

This report is being released now with the 
proximate cause of the Sago explosion still 
unsettled. There appears to be little doubt that 
an explosive mixture of methane and air 
ignited in the recently sealed area of the mine 
inby the Two Left section at 6:26 a.m. on 
January 2, and the belief is widespread that a 
powerful hghtning strike was involved. As of 
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this writing, however, the means by which 
lightning may have entered the sealed area at 
that moment has riot been determined. 
Although various theories have been offered 
by Mternatiorial Coal &£dup coristdtarits and 
others^ derlriii^e evidence ha^ not yet been 
fotmdbr canfMrixed by st^te^feideral inyesiif 
factors, Cbnsecftieri^ r^otttioes riot * 
purport toidfeffiifyta ^ro^toatefettts^ofte 
mettote%ito3ri^ mAr j&are^re|emtf ' 



lepp^^ftecofs^^ 
the pio^xtptl^^r^^ - 

furtlierw]A^ ' 

abletb : %^&$jp&$$l& cAt^iAffe^out 
the steps necessary to^e^bp^ ^fette^W^der- 
ground mines and miners ajgaiitst a repetition 
of'#te0^oIV0nfeia^s;a^t^H" H: ' : ' ' :;; '•••■^— • ' : 



AmW 



THEDISASffefc 
AND CONSEQUENCES 

It is important to make 4,<%ar function 
between w^iat caused fljff exploBi&n and, what 
causedthe^is^ ' ■••••••»• 

There would have been rio disaster if the 
explosion had been contained by the suppos- 
edly explosion-jprpof seals. If that had hap- 
penedrit i&possftfle that; all of tfie miners in 
the Sago Jpne ail th^tfeLe of the explosion 
could havi escaped safely and successfully. 

There might have been no disaster if the 
miners on Two Left hadbeen able to make all 
of their SCSRs work. Randal McCtoy says 
that they could not. That left them little choice 
but to await rescue, which then came too late 
for all but one of jthem. 

There would have been no disaster if it had 
been possible for rescuers to communicate 



with the miners on Two Left. They could have 
been told that there was respirable air at the 
mouth of the section, not far from where they 
were. But the mine's phone system «* an .. 
outmoded, vulnerable system typical of 
underground mines -*- was knocked outby 
me explosion 

There would have been no disaster if mine 
rescue teams nautbe^. sent tot© m^rnte 
sot)^ei^itd?al^i^dr!feS a^arKcefltolilwo keffc 
wimmtbe^gr^m^ 

assess posS-exploslon cpridfcris Arot^imit 
the rraflfcob fte#ay &t r^mM^ls^ere#efevs 
inoit^ldn^^^^scue^^aitd #tei4bseirilei#a 
gasicnrfmiafogr^pk ibra rrttKh #tfe g^| di,y 

meant fefgi^%dieatf##^e^ei^milr 
absen^t0|*$^E^^notibpa!Ccurate|[^ : 
measure! f^#|a^and|ae^r,!|hos^ gt 
cautious>'^ri^-|s^uming a|5p#(a#)E gepifed to 
protecting^airijeritibLan risl#r^the|ives ofjthe 
mine ^scf|e team membersf But that ap- 1 
pro^cfel^^^^iits^ 

isned ffije ^nances: q£ wirtri^jt&e racevagainst 
deadly catfepririiondxide. 

There might have been no disaster if it had 
been possible to rapidly pinpoint the location 
of the trapped miners and drill a borehole 
down to them. But the seismic equipment 
theorefically capable of hearing fneir response 
to a prearranged signal was not brought to 
the rriine. Even if it had been brought there, 
it would jjave takentoolong to set up and 
operate te*be of any value — but the trapped 
miners h0. never been told that. Conse- 
quently trjey had reason to hope that barri- 
cading themselves would work. Had they 
lmowriu^truth> they might have tried to 
make ilhe|r Way out of tfre mine> even though 
there wasino certainty that they would have 
succeeded 
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There might have been no disaster if there 
had been even a single stroke of good luck 
at Sago. 

Because time is always the enemy, no mine 
rescue can succeed without a large measure of 
luck. Everything needs to go just right. At 
Sago, everything that could go wrong did go 
wrong. The explosion occurred on a federal 
holiday. Time was wasted trying to reach 
responsible officials/ determining what had 
happened, organizing a response and calling 
in the most experienced mine rescue teams in 
West Virginia. Time was spent making edu- 
cated guesses about whether there was a fire 
in the mine and whether it might trigger a 
second explosion. Time was spent trying to 
protect mine rescue teams against an unde- 
fined risk All of that was time that the miners 
on Two Left did not have. 

We do not find fault in this report with 
anyone who responded to the Sago Mine 
emergency. The failures we describe above 
and throughout this report were, in almost 
every instance, failures not of individual 
human beings but of systems: mine safety 
systems, mine emergency management 
systems, and mine rescue systems that are in 
desperate need of immediate help. One of the 
inescapable lessons of the Sago Mine disaster 
is that it could happen again tomorrow — 
and if it were to happen, the outcome next 
time might not be much different, regardless 
of who happens to be in the command center. 

Next time, possibly, the seals would with- 
stand the explosion. Possibly the SCSRs 
would work as expected. Possibly there 
would be no failure of communications. If 
miners did find escape to be impossible, 
possibly a rescue command center would be 



rapidly operational and ready to deploy mine 
rescue teams within two or three hours after 
the explosion instead of six or seven. Possibly 
the command center would have better data 
to work with and might be inclined to take 
more risks. Possibly the miners would be 
brought out alive. 

But, as we know, none of these hopeful 
possibilities came true at Sago, and they 
might not come true next time. It thus be- 
comes a matter of great urgency to under- 
stand the reasons and to take corrective action 
as rapidly as possible. 

Accordingly, the thrust of this report is 
directed toward what can be done now to get 
better safety technology, equipment, and 
strategies into the mines of West Virginia 
without further delay We know that better 
technologies are on the horizon (they always 
are), but we do not consider it acceptable to 
wait for the perfection of technologies or 
equipment before improving the protection 
available to miners. 



FINDINGS AND 
RECOMMENDATIONS 



Based on the evidence available to Us thus far, 
we do not believe that the Sago Mine disaster 
can be attributed to any specific actions on the 
part of International Coal Group (ICG)/ the 
federal Mine Safety and Health Administra- 
tion (MSHA), or the West VirgiruaiOfnce of 
Miners' Health, Safety and Training 
(WVOMHST). This does not rule out the 
possibility of further review — for example, if 
it is determined (as it has not been: yet) that 
ICG's apparent failure to fully protect the 
mine's electrical and conductive infrastruc- 
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ture with the grounding and lightning arres- 
tors required by regulations played a direct 
role in providing a path for Hghtning to enter 
the sealed area of the mine and trigger a 
methane ignition. 

Similarly it can be argued that a thorough 
review of the process by which MSHA and 

the NanorMlrMit^ 

andHea1m|^ ' 

OmegaMfc ; 

wr^tert^iirlg of redeMre^atioTtg. ^ 

(discussedl^ 

fmdma$r|e testing proiotofealidrt^ 
upon w}^&pse protocols were based were 
rnhererft^?rte#e<f and ti&de^at£iIfso> r 
serious qi|est3oite rriight be bfeed; arlbifetie: 
possibij^or^iure atltoeil^rallg^ 

Pendii^tel^ ^ 

prematu^^rh^ ! strty sticji ehar^ta 

asstim 

By the same token, the apparent failure of 
some of the SCSBs'relied upon by the trapped 
Sago miners (discussed in section 6}^raises 
questions about whether this particular unit 
can be counted upon to work in a crisis — or, 
alternatively whether miners arebeihg given 
sufficient training on what Ihey should expect 
to experience while using any inbreathing 
device. Pending a hatioriwMe audif ofSCSRs, 
these questions arid their potential implica- 
tions cannot be; addressed to anyone ^satis- 
faction. (On JuljylO, WVOrHHST instructed 
all operaforsiofWdergrouhd mines id West 
Virginia tohegrrt inventorying the eBtifnated 
10,000 SCSRs:curreniiy in use in the state, in 
order to facilitate a quarterly foncn&hatetatus 
audit, 5 and a^triis;repori gpes to pr^ssa 
nationwide SCS&audit feexpectec 



Although issues such as these are discussed 
throughout this report and cannot be ignored, 
we believe that it will be more productive and 
protective of miners' safety to focus on what 
should be done: immediately to address' the 
largely systemic failures tha^unquestionaMy 
contributed to tne tragic loss of lie at the 
mine. While Mfulmg*>ur the possible need 
f^addrteal stai»or ; #der^^ 
sowf ot$| thlsi:eridrfe feiiiiiliflflie 
la^nWl^fci ti^^^0^ : ^^0s.. 

umracpjpfetMalM ■ 

V i ;-^x ' ^ :■ ; ' ■■'■'■ ■ ■" %-->'*•• ■ 

Ihe kept!* knfnedlate pro.gresB l^our^fe^ 

are ; cotifftitment/ cooperation) aodi a&wi&ing^ 

ness*toj|krsme?^hat w^ call f defa^bfjfions* 

-^ trjai^l^ 

improwsafety while wemwaitthi^valpf 

bett^^chri0|3gies, eq^pnient, ^jgdpftgbg- 

gies^^nav&faimmix^^ 

marry rf^u^fecornrneU^ 

in thts: (approach. Four examples JMlow: 

1. Strengthening underground 
communications We donothe^essarily 
needirmw laws or more: research in order to 
improve the: odds that a mine; phone system 
will? survive .an explosion, 0he possible 
'defauftoption/ at least in some r^ines, is to 
burf a phorte cahleuncler the; Mr ©r track 
andjh^den the phone handsetsbf placing 
therrt MiniBtaTy-grade housings anjd/ or: 
recessing them in the ribs of themiheiFewif 
any miife explosions have disrupted the mine 
flocc ^knyMg^&nt |d^tarice;|i|3m the 
sourcevlandaifecessed phpne would stand at 
leastiarfeasoriafle chance otjsurvix^ the 
pressutfesiOf ahekplosiian wave heeling 
throu^anentryi , ! 
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2. Improving SCSR reliability Pend- 
ing the outcome of a national audit of SCSRs 
currently in service/ we can improve the odds 
that a miner's SCSR will work when needed 
by making sure that miners receive thorough 
training in the actual use of an SCSR as 
opposed to the current regulatory require- 
ment, which simply calls for being able to 
demonstrate the ability to open and activate 
an SCSR while going through the motions pf 
donning it but not actually doing so. This 
gives the miner rip sense at all of what it feels 
like to breathe through an SCSR. Without that 
experience, a miner trying to use an SCSR for 
the first time/ in a frightening post-explosion 
or fire-threatened mine environment may 
feel that breathing through the device feels 
constricted or even impossible. It is true that 
the SCSRs in use today need to be replaced by 
next-generation designs capable of supplying 
respirable air for longer than an hour, able to 
dock with replacement units without requir- 
ing removal from the user's face, and 
equipped with a comfortable half-face or full- 
face mask that also facilitates communication 
rather than the awkward, uncomfortable and 
speech-inhibiting mouthpiece, nose clips, and 
goggles currently supplied. But until the next- 
generation unit arrives in the marketplace — 
and unless a national audit finds serious and 
widespread failures among the many thou- 
sands of SCSRs now in service -—the 'default 
option' should be to provide miners with the 
real-world training they need. SCSRs that are 
still functional but withdrawn from service 
because of being past their expiration dates 
represent an ideal and immediately available 
resource for training. As another part of the 
'default option,' we must require random 
testing of SCSRs currently in service by 
asking miners to voluntarily don them and 
travel all or part: way out of the mine while 
wearing them. 



3. Emergency shelters Right now 
miners who survive an explosion such as the 
one at Sago have only two options: to escape 
or to retreat and barricade. Getting out, 
obviously is every miner's first choice, by 
training as well as instinct, but it is not always 
possible. Debris or a fire may block the way 
or the portal may be far away, or me miner 
may be injured and incapable of walking a 
great distance. But barricading means enter- 
ing a race against time, against bad odds. 
After an explosion or inby a fire, carbon 
monoxide is almost always present in life- 
threatening concentrations. Only a completely 
impregnable barricade will suffice. Even if 
building one is feasible, the supply of respi- 
rable air behind it will be finite and will be 
drawn down and contaminated as it is 
breathed and rebreathed by the miners 
relying on it. Yet, as Sago shows so clearly and 
tragically, barricaded miners cannot count on 
being rescued within the limited time frame 
when life is still sustainable. An obvious ; 
solution is to require emergency refuge 
chambers or comparable shelters in under- 
ground mines. But — some will say — that 
could take years, until thorough testing of 
designs and structures has been completed 
and state and federal regulations have been 
promulgated. Possibly so. A viable 'default 
option' in the meantime, at least in some 
mines, may be to use mine engineering and 
machinery already in place to carve a rescue 
chamber into the coal seam. The next step 
would be to double-reinforce access to the 
chamber by building two concrete-block ; 
stoppings with offset doors, and then to 
supply the chamber with air and a phoneline 
(through boreholes), water, food such as '■-.:, 
military meals-ready-to-eat (MREs), blankets, 
cots, first-aid supplies, and a chemical toilet 
Miners shouldbe able to survive in such: a 



14 



Case 1:06-cv-01053-JDB Document 12-2 Filed 07/21/2006 Page 18 of 102 



shelter for days, and if no other exit option is 
available, a borehole large enough for a rescue 
capsule can be drilled down to the shelter. Is 
this just someone's vague notion of: some- 
thing that might or might hot work*? No. A 
refuge chamber of this bfpe arid; design was 
successM^ ! &mstn&te^ih antJ]pshur - 
County, West "Virginia underground rnme 
nearf;fS^yi^s1a^$Md^*ffi^€§^hs^A 

this ^cl^s^^^^^feat^te ' - ' 
used. tneArfof ^o^u^tlol^aaf^as 

avaf»:th^$^ ' ; 

avaitt^^*»^^A#^%*a- 
tors ; hW^rfis not to L s u -I.est in%% a one- 
sizg^aia#^ 



m$0$£^i^&$ 



consul 
constrU^te^#ia^p%rf 



or her to an incoming message. The same 
manufacturer offers a tracker unit, no bulkier 
than a pager Or small cellphone, that can be 
carried by a miner (or mounted on mobile 
equipment) and thai: will tell memine dis< 
patcher Where me rhiner (or equipment): is 
locatedk If meftmder^ound anfennajfer either 
system is kniO^ 




buto^t&^^tflb^^ 
be b4te^*gTO 



4. Emergency communications and 

tracking It seems likely that in the near 
future we will be £bfe to install and; rely ori 
robust redundarit. two-way wifeless commu- 
nication systems capable 6£ ^surviving explo- 
sions, 0iii midst stich systeMs are now at the 
testing istag% and the pro^s ot actually 

gettmgmem^ 

could take lojnge!: than expected. It)l the 
mean1irhe> there is a' need to be ablje to Ideate 
miners and sendsmfessages to them: in an 
emergency: Ahardehed rnitie phohie system 
as describe4;above, may be; orae" 'default 
option^ butfe would not be wireless or able to 
locate mmetsmissihg ifr an eme:i%eney. An 
Australian rSartuf acute 1 c^rentl^ Offers a 
wireless sys$ern capable oif: jtrartsrm^ 
messages itxi' miners^ vt^: a|digiialip^ayon 
the top of the minerVc^ 
unit flashes! the'mirier's ciajp lamp to ^ xi him 
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As these examples- altesf, significant improve- 
ments in ; mm^teafetyimay not have to wait for 
me perfection Of fievH^ "Ehey do 

require fin^nd W^afs;ibut the costs pale in 
comparison td^£qs:ts|o$ losing miners in 
dis^ters^Ih an^base^ iisinaply Stakes good 
sense to eiplb^peaflsfe ^default options'' 
whue demand ! ^ir avails surging and prices 
are near omt llLftime : ijSghs,; as is ithe case 
today: 'ri .;.:': ^ji}--' "'-'si ''" ' ' "■ ; ■- 

If cost is not ant^^mwntable barrier to 
adoption of '44^^ o^iiionsf and; the kinds of 



15 



•m^mrn^m^m 



~'-T 



Case 1:06-cv-01053-JDB Document 12-2 Filed 07/21/2006 Page 19 of 102 



safety improvements summarized below, 
then what stands in the way? The answer, it 
would seem, is inertia. 

For a variety of reasons, some in the coal 
mining industry have never seen fit to put 
safety on a par with production. That must 
change — and, we believe, is changing. All 
that is needed now is the will to accelerate the 
momentum for change that began building in 
the dark hours after the outcome of the Sago 
disaster, when the governor of West Virginia 
pledged that the miners lost in that disaster 
would not be forgotten in the way that so 
many thousands of miners lost in the past 
have been forgotten. We wholeheartedly 
support that pledge and seek to help fulfill it. 

The shock waves from the Sago Mine disaster 
are still being felt —most profoundly among 



the grief-stricken families still struggling to 
understand how and why such a thing could 
have happened, but also among those in the 
mining community who know in their hearts 
that we can and must do much more to 
ensure that every miner who goes to a job in 
an underground mine in West Virginia can 
count on coming home alive and well at the 
end of the shift. 

Underground mines are demanding and 
unforgiving environments. Mine safety is 
about improving the odds that the daily 
challenges of mining as well as emergencies 
will be met and mastered. We offer the 
recommendations that follow — and this 
entire report — in that spirit. 



SOURCES 

a A summary of the Symposium is available at www.wju.edu/sago/def.asp 
2 The transcript of the May 2-4, 20Q6, public hearing may be accessed at 
www.wvmmesafety.org/PDFs/SAGOHearing-CertifiedDayl.pdf 
www.wvmmesafety.org/PDFs/SAGOHearing-CertifiedDay2.pdf 
www.wvTnmesafety.org/PDFs/SAGOHearing-CertifiedDay3.pdf 

3 May 2, 2006, public hearing transcript, p. 78. 

4 A transcript of the June 19, 2006, interview with Randal McCloy, Jr. (as well as all of the interviews 
conducted by state and federal investigators in the course of the Sago investigation thus far) may be 
accessed at the WVOMHST website: www.wvmmesafety.org/sagointerviews.htm 

5 More information is available from WVOMHST at: 
www. wvmmesafety.org/ PDFs / SCSRInventoryMemo.pdf 

6 For a description of the role of the PED system at the Willow Creek fire, see: 
www.msh&gov / minefrre / wereek2000 / wUlowcreekfinal / wiUowcxeekfinalrpt.pdf 
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^Recommendations 




1 Research, develop and adopt 
emergency measures to enhance 
protection against explosions from lightning 
entering underground mines and sealed 
areas; review and enhance equipment perfor- 
mance specifications for mine power stations. 

2 Permanently ban the use of 
Omega blocks as seals, because 

the current 20-psi standard is inadequate 
and because they may not meet even that 
standard. 

3 Require mine operators to 
strengthen existing alternative 
seals by preparing^ within 90 days, a plan to 
construct solid concrete block or comparable 
seal structures in front of (outby) Omega 
block seals, or take other appropriate precau- 
tions such as ventilating or inerting gases in 
sealed abandoned areas, within reasonable 
deadlines clearly stated in the operator's plan 
for completing the task. 

4 Evaluate the existing seal 
Standards and consider, at a minimum, 
upgrading to the 50 psi standard adopted in 
other ruining countries. 

5 Require refuge chambers: Mine 
operators must develop a plan, by January 2, 
2007, to purchase or construct refuge 



chambers, subject to state and federal ap- 
proval of the design, numbers, and locations 
of such refuges, with the aim of having refuge 
chambers installed by January 2, 2008. 

6 Conduct a statewide review of 
ail Seif-COhtained Self-Rescuers 
(SCSRs) currently in use to determine 
operabilfy and detect damage, and require 
ongoing, in^mme testing of SCSRs by miners 
volunteering to don and breathe through 
therti to assess performance. 

7 Develop comprehensive 
emergency plans. Every West Virginia 
mine must have a comprehensive mine emer- 
gency plan integrated with federal, state and 
operator roles and tested periodically by the 
state for effectiveness. 

8 Ensure that miners have 
two-way communications: Aggres- 
sively accelerate the testing, approval, and 
adoption of robust, redundant, wireless two- 
way communication systems in all under- 
ground mines. 

9 Require implementation of 
tracking systems via the 'default option' 
of installing currently available one-way 
electronic personal emergency and tracking 
devices. 
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10 Undertake a comprehensive 
review of West Virginia's mine 
rescue systems, including regulations, 
training, equipment and coordination with 
West Virginia's Office of Homeland Security 
and Emergency Management 

11 Require installation of lifelines 

in all primary escapeways in underground 
mines, equipped with directional cones to 
guide miners to safety. 

12 Expand research, development, 
and manufacturing opportunities 

in West Virginia to ensure that the state leads 
the nation in mine safety and health technol- 
ogy and equipment. 

In addition to the above recommendations, we offer 
the following steps to enhance prevention, improve 
electrical safety, improve the safety of sealed areas, 
support escape in an emergency, advance mine 
emergency preparedness, strengthen the mine 
rescue system, and enhance cooperation among 
all mine health and safety stakeholders. 



STEPS TO ENHANCE 
PREVENTION 

Make risk assessment the top 
priority in planning, developing, and 
managing mines. Safety and health protection 
must be systematically engineered into all 
mining activities. 

Adopt a "default option' strategy. 

While awaiting availability of new technolo- 
gies, systematically strengthen the ones we 
have now, such as hardening mine phone 
systems (by burying or otherwise shielding 
cables) to help protect against explosive 
forces. 



Put safety on a par with production 

by expecting every mining company to 
employ adequate numbers of safety and 
health personnel reporting directly to top 
management and authorized to overrule 
production demands when inconsistent with 
safety practices. 

Ask miners. Involve miners in all aspects 

of safety and health planning, design, man- 
agement and enforcement as a basic require- 
ment, not an afterthought. 

Reinforce the state's vital role in 
miners' health and safety by expand- 
ing WVOMHST's responsibilities; capabili- 
ties, and funding for risk management, 
education, training, and research, -and provid- 
ing competitive salaries for inspectors to 
recruit and retain them. 

Build safety protection into all 
equipment design, from improving 
visibility and proximity protection to provid- 
ing storage compartments for personal safety 
equipment, such as deploying safety equip- 
ment in longwalls. 

Upgrade miners' personal protec- 
tive safety and health equipment 

and 'tools of the trade/ from brass identifica- 
tion tags to helmets, cap lamps, and self- 
rescuers, to evaluate their adequacy in a 21st- 
century-model West Virginia mining industry 

Urge mine operators to offer 
handheld gas detectors to every miner 
working underground. Miners choosing to 
carry them must be provided appropriate 
training and must have the right to report 
abnormal readings without fear of retaliation. 
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Maintain all safety equipment in 
top condition, from SCSRs to gas detec- 
ikm. devices andcommum^ 

Reject 'business as usual' attitudes. 

When a carbon monoxide sensotf alarms, the 
response should not be simply to^ye- 
someone cheek: it out whenthey have time/ 
Safety fTd^ctiopriMt feii^fetiiaibderof 1 
bnsiffessf;e\^-.i:y daf, j^^ifet' ' ^ : ' " ■ ■ 

Modernize recordkeeping clpreshift 

and 
iClrnjmfer- 

baslf |j^^^|aa|eBlo^e|tfe;d V Ifete 
and;ll 

Develop opportunities to accelerate 

safety technologies, equating and 
transferring technologies used m other 
industries and other countries. 



STEPS TO IMPROVE 
ELECTRICAL SAFETY 




STEPS TO IMPROVE THE 
SAFETY OF SEALED AREAS 

Require mine operators to assess 
and address the risk ofMlowmgrnrners 

to work underground^ or in certain areas 
underground; during the critical time period 
when meljharie rh .•£ sealed areaistinihe 

ex|>|p^tjtar^ei^^^4. .■; 

Consider a mandatory requirement 

for a mining engineer to certify that a perma- 
nent seal was. constructed according to 
sf^dfjkBr|dofts* ■:' 



STEPS TO SUPPORT ESCAPE 
IN AN EMERGENCY 

Require improved SCSR training for 

min^l^h^t^ainfetg miners to actually don 
and usefeathable trairung-mpdel SCSRs in a 
dark^ s^^fjjled environment (using 
available training modules and nontoxic 
smoke). 



Urge every mine operator to exam- 
ine the mine's electrical system, to 

identify potential safety vulnerabilities. 

Publicize lightning hazards: 

WVOMHST and MSHA should publish, post 
on their websites, and disseminate the latest 
available information on protecting mines' 
electrical systems and Infrastructure against 
lightning strikes. 

Improve information: Request research- 
ers from within the United States and abroad 
to present papers addressing questions of 
lightning and protection of seated areas at the 
2nd International Mining Health & Safety 
Symposium in Wheeling in April 2007. 



Involve miners in field-testing 
competing SCSR brands and encourage 
operators to be guided by miners' preferences 
when purchasing SCSRs. 

Evaluate the existing 10-year shelf 
life allowed for SCSRs. Expired SCSRs 
should be retained and used for training. 

Require mine operators to store 
sufficient numbers of SCSRs under- 
ground. The 'default option' is the state 
requirement of 3 hours per miner, increasing 
to 24 hours per miner if refuge chambers are 
not installed in 2007. 
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Review current SCSR storage 
requirements to ensure that SCSRs are not 
stored in environments likely to compromise 
the units' performance; reassess the adequacy 
and effectiveness of the currently required 
90-day examination. 

Conduct an independent evaluation 

of the current NIOSH protocol and proce- 
dures for examining SCSRs recovered in 
mine disasters. 

Require SCSR manufacturers to 
improve reliability by redesigning SCSR 
temperature and moisture indicators to 
eliminate possible mis-indications of status. 

Accelerate development of next- 
generation SCSRS by establishing an 
awards competition for a prototype full-face 
or half-face breathing apparatus for miners, 
capable of reliably providing respirable air for 
more man one hour and of docking with 
replacement units in order to facilitate multi- 
hour use without interruption or removal of 
the facepiece; and urge researchers and 
manufacturers to present papers on this topic 
at the 2nd international Mining Health & 
Safety Symposium in Wheeling in April 2007. 



STEPS TO ADVANCE MINE 
EMERGENCY PREPAREDNESS 

Improve mine-wide emergency 
preparedness by requiring much more 
rigorous education and realistic training. 

Establish company- wide, central- 
ized safety-systems control cen- 
ters: Urge each mine operator with more 
than one operation to establish a centralized 



center capable of monitoring safely systems 
on an ongoing basis and coordinating 
communications and rescue efforts in an 
emergency. 

Require specialized training, con- 
ducted by WVOMHST and MSHA, for any 
management personnel who will be expected 
to serve in a position of responsibility in a 
mine emergency command center, and 
modeled on compulsory continuing educa- 
tion training required in other professions. 

Provide liaison to families; In any 

rescue situation, the highest-ranking federal, 
state and company officials on site must be 
personally responsible to ensure that miners' 
families receive timely updates of accurate 
and confirmed information. 

Reaffirm and strengthen the 
tripartite mine rescue model through 
which state, federal, and company officials 
share responsibilities under section 103(k) of 
the Mine Act, and develop and publicize 
information to ensure that all parties under- 
stand their authority and responsibility. 

Improve WVOMHST's and MSHA's 
emergency management capabili- 
ties by enhancing the importance of mine 
rescue and making a mine rescue director 
part of top management. 



Conduct mock-disaster drills to test 
the emergency preparedness of state 

and federal officials, mine operators and the 
community. Drills should be conducted for a 
range of emergency situations, from partial 
mine evacuations to full-scale major mine 
disasters, to test the effectiveness of commu- 
nication systems, availability of personal 
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protective equipment, proficiency of key mine 
personnel and coordination with local 
responders arid goverriment officials. 
Through post-drill evaluations, deficiencies 
in the emergency response plan should be 
identified and improvements ma\d|e within 
specified deadlines. 

Evaluate the inventory of available 

ment (such 1 as gasxfaofnatc^aphs, robois> 
portabfe^liiD^ and Aabllf^bMft- r 
equipment to f adplate a £3pid mine rescue; 
reportbesulti to f|e public! Eenieufiaieliable 
or obsolfeseerld: eqWpment andrepl^ewith 
stale-oilmfe^t aWecc 



Continually evaluate and enhance 
emergency equipment: At least annu- 
ally and under actual mining conditions, test 
all mine emergency operations equipment 
(such as robots and seismic); and import 
results^ to iMpublic. 

Support timely gas chromatogra- 
phy during a mine emergency by 

requiring eyery underground coal mine in 
West Virginia to include iri its mine emer- 
gency preparedness plan a method to have a 
gas chromatbgraph on site within two hours 
after the onset of an emergency 



Require post-emergency medical 
examinations and treatment as necessary 
for any rniner or rescuer exposed to toxic 
substances or other threats to life and health 
in me^burse of a rnihe emergency 



STEPS TO STRENGTHEN THE 
MINE RESCUE SYSTEM 

Establish a West Virginia-based 
National Mine Rescue Committee 

made tip of rriine resctiS |eam rnerhbers* arid 
other experts* to syste^rri^c^^ i re^w/fe:\ 
mine re&ctie sy^ter^s si^claia^ 
an# response sfrMegieB^and t||#l^fe;re^rn-! 
mendatibXJS to streng|h0£ the $|nsiem> in a 
reporBfo be delr¥erediatfhe l^d ln,tetndt|oriar 
Minmgpearth3r S#^5$f^osJ^inf2O07^ 

■' >>[■&■■' '.: ■ >-v.. rW--*-v.;; ■ < 
Develop a skills-ranked or tiered 

scaJel&E^irtie rescue #arr^sfti^ar to 

Enhance mine rescue training to 

inyudei|ftfnine drills. Veteran mine rescue 
teams sl|b^d: fee ca^a§seclj to deyelop & 'wish 
liS? fot f^atai^ 

becomethaba^is for sfrengmening mine 
rescue training and depibymerit. 



_ — __ , — ^—^ ~- ~ r ^r^irr -in ^ t^t ' y -r- ~~ 

CONSOL ENERGY'S COMMUNICATION'S CENTER 

Since 1969, CONSOL Energy has operated a communications center to provide comprehensive commu- 
nications and monitoring services to its mining operations. The center operatestona 2$}7 basis, enhanc- 
ing safety and productivity pfCONSOL's operations by supplementing mine-site monitoring of produc- 
tion, ventilation and fire prevention systems. The current comMtimmUpJtspm^^^M near their 
McElroy mine complex in Ohio, County, West Virginia, plays TO:^p0^fl»|iw||^;|3^#n%/Df and 
responding^ emergency situations. WelUesiablished relaikmsPn^-md^rpced^ rapid 

marshalling and coordination ofemergency services, suchas mMelrescm 1mmi§i£Mk£i%n4fire and 
police departments. 
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Issue a mine rescue team member 
identification card, renewable annually, 
to expedite travel and admission to the mine 
property. 

Retire the obsolete seismic system, 

and recall the hardhat stickers promising 
miners that help is on the way. Prompt 
implementation of robust two-way communi- 
cations systems and tracking systems will 
make the current seismic system even more 
obsolete than it already is. Encourage research 
on next-generation seismic technology and 
equipment. 

Invite the Incorporated Research Institu- 
tions for Seismology (IRIS) and other profes- 
sional entities to participate in the 2nd Inter- 
national Mining Health & Safety Symposium 
in 2007 and to present information on the 
feasibility of applying seismology techniques 
and equipment to mine rescue. 



STEPS TO ENHANCE 
COOPERATION 

Provide updates on a regular basis 
to the Sago families and the public on 
progress made to improve mine safety and 
the mine rescue system in West Virginia. 

Continue to host an international 
mine safety and health symposium 

annually or biennially to promote cooperation 
among mining countries and rapid advance- 
ment of new technologies and techniques. 



Seek participation from the interna- 
tional community for a study group 
to evaluate lightning risk to under- 
ground miners. Participants would assess the 
incidence and travel paths of lighming strikes 
near mines and report their findings at the 
International Mine Safety & Health Sympo- 
sium in April 2007. 

Call upon International Coal Group 
(ICG) to lead the way in mine safety 
and health by making its mines and other 
resources available as laboratories for testing 
and improving technologies and training 
techniques in cooperation with state and 
federal agencies. 

Examine methods to improve 
accident investigation protocols and 

procedures, such as appointing independent 
investigative committees and defining rights 
for victims' families; and design a data 
template to accompany or be incorporated 
into accident investigation reports to enhance 
their value to safety and health trainers and 
researchers. 



Encourage voluntary cooperation 
and commitment as the preferred ap- 
proach to get new equipment, technology 
and best practices underground with all 
possible speed. 

Abandon old myths and misinfor- 
mation about the reliability of safety and 
health technologies and replace them with 
hard facts and science-based deteiminations. 
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A synopsis of the 
Sago Mine disaster 



Note; The information in this synopsis is 
derived from numerous sources, primarily 
testimony provided to investigators. Transcripts 
are available on the website of the West 
Virginia Office of Miners' Health/ Safety and 
Training at www.wvmiheisafety.org. The times 
shown (other than the time of the explosion) 
are in many cases approximate. Times, data, 
etc., may be.subgect to farther investigation 
and verrficatjtiri. ; 

MONDAY, JANUARY 2, 2006 

3:00 am 

Shortly after 3:00, firebosses Terry Helms and 
Fred Jamison enter the Sago Mine to conduct 
preshift examinations of the mine's two 
working sections, One Left and Two Left. 

5:30 am 

Between about 5:15 and 5:45, miners and 
supervisors arrive at the mine, change into 
their work clothes, check their lights and 
other gear, and chat with each other in and 
around the bathhouse and mine office. 
Meanwhile, the two firebosses report to Bill 
Chisolm, the mine dispatcher, that there are 
no major mechanical problems or safety 
violations on the two working sections. Terry 
Helms delivers his report over the mine's 
phone system; Fred Jamison delivers his 
report in person after exiting the mine to re- 
charge the battery on his mine jeep. 



6:00 am 

Two crews of miners — One Left and Two 
Left, each consisting of 11 miners and a 
section boss (foreman) —^ enter the mine in 
two mantrips (battery-powered rail-traveling 
personnel carriers). The Two Left mantrip 
enters first, siinceft will be traveling inby 
(further in) tothe 'Iwofeft; section, past the 
point; wneit&the One iije^t crew will turn at a 
tradc:switch|to erifer trie Crie Left section. The 
One Left cr^%brie^ j flayed; while fore- 
man Owen Jones, realizing tferasmanliipis 
too small to accommodate hiscrew plus three 
other miners — two pumpers and a belt 
maintenance man — who will be traveling , 
partway into the mine With him/ goes back 
for a larger mantrip. tfhfe Ortel^ft crew, plus 
the pumpers and beltr^an/ mch tollpws the 
Two Left crew into m&mme Freldi Jamison 
also re-enjters the mingfe worlc at a conveyor 
belt not far inby tfte portal AH tMd r 29coal 
miners are at various locations inside the Sago 

Mine by about 6:15 A 

. j. ... ...... ,. r , 

6:05 am 

The computer console in mine dispatcher Bill 
Chisplm's office (a trailer separate from the 
mine office) indicates that a carbon monoxide 
(CO) monitor in the One Left section is either 
malfunctioning or detecting elevated CO 
levels. Based on the computer display (which 
flashes ''malfunction" briefly before alarm- 
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ing), the dispatcher decides that the monitor 
is false-alarming and reportedly calls the One 
Left crew to ask the crew's electrician to check 
the fuse when he reaches the section. 

6:26 am 

As a severe, fast-moving thunderstorm 
sweeps across Upshur County, lightning bolts 
strike in the immediate vicinity of the mine. 
The mine dispatcher, who is on the phone 
with mine superintendent Jeff Toler at that 
moment hears a loud pop on the phone and 
sees on his computer monitor that several 
conveyor belts, which he had previously 
powered up from the computer, are shutting 
down. The computer also alertshim — both 
visually and with an audible alarm — that the 
belts' CO monitors are detecting carbon 
monoxide. He reports this to Jeff Toler, who 
asks him to contact the One Left and Two Left 
crews on the mine phone, to tell them to 
check the GO monitors. At first, Toler and his 
maintenance supervisor, Dick Wilfong, 
assume that some fuses have blown, as has 
happened in previous storms. 

(The time shown on the computer's clock was 
6:31 am. In the course of the post-disaster 
investigation, state investigators performed a 
time correlation with an atomic clock and 
determined that the mine's clock was fast by 4 
minutes 56 seconds. According to Vaisala, a 
nationwide lightning-monitoring service, two 
lightning strikes, one of which packed un- 
usual power, occurred within a five-mile 
radius of the Sago Mine portal at 6:26. The 
explosion in the mine appears to have oc- 
curred at virtually the exact same moment.) 

6:30 am 

Dispatcher Chisolm gets no response from 
either of the two crews. He calls repeatedly on 



the mine phone: "Inside, inside, inside!" 
Within an estimated three to five minutes, 
One Left foreman Owen Jones calls out to 
report that he and his crew have been caught 
in "a big rush of air that came from inby, 
toward the Two Left panel," as Jeff Toler 
remembers the report. Wilfong remembers 
Jones saying that he didn't know what 
happened. Jones recalls saying "We've had a 
mine explosion in here!" and adding: "Get a 
mine rescue team here now." Toler tells Jones 
to shepherd his crew into the escapeway. 

In the mine, in the moments immediately 
following the explosion, the One Left miners 
struggle to see — some later describe the ; : 
visibility as less than a foot at first — and to 
breathe in the dust-fflled atmosphere. Seven 
of the miners don their self-contained self- 
rescuers (SCSRs); three later describe having 
had some difficulty using them, and one of 
the One Left miners subsequently testifies 
that SCSRs should be redesigned, but from 
their testimony to MSHA and WVOMHST 
investigators it appears that with one possible 
exception all of the SCSRs that were used- by 
the One Left crew functioned properly. 

6:45 am 

Jeff Toler, safety director Al Schoonover, 
maintenance chief Dick Wilfong and assistant 
maintenance chief Vern Hofer enter the mine 
in a mantrip. On the way in, in the main track 
entry, they first encounter fireboss Fred 
Jamison and then pumper John Boni, both 
unharmed, and instruct them to exit thejkhine. 
They then stop at a mine phone near 25 block 
to call out to the dispatcher, to find but 
whether the Two Left crew has been heard 
from. The dispatcher reports that nothing has 
been heard. Meanwhile the One Left crew has 
been making its way on foot in the escapeway 
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toward the mine portal. The miners hear the 
sound of Toler's mantrip in the parallel track 
entry, and a crew member, Joe Ryan> sticks his 
head through a man door into the eritry and- 
calls tofoler to tell Mfi^wh^iheyareand 
that one of me crew. Hoy JCeifh, Is having 
difficulty:; Toler tells Ryan to Brmg the whole 
crew to the mantdp and instructs 1/VHfong 



7:00 amV 

The One &ft crew heads out of the mine on 
the mantrip » (in addition, beltman Pat Boni, 
after calBr^fpuf to fjndloti t what has: hap- 
pen^df haj &M k\^MM^.e^^Mk^ 
and is ^ wajdr|geju^;unharmed> iri'me escape- 
way) One Ik^feeinam Owert Jones, wiiose 
brotnea? J$sSe|dsVon ife W^ Left cifewj i|emains 
in the mine, Mhetj mh^at ! 4lhl^ek> tiding to 
determmfewTiemeifhe can move toward Two 
Left Jeff Toler, whose urtcle, Martin Toler, ft., 
is ffieiter^artof 

Owenj onesio! cOrrle hicfcandsfa^byi&e 
mine rjhtjaae rie&c 3f b^cllitB^rartd 
Schodltover then explore rn%, Walking to 42 
block* tsbfee^^ 

stoppings^ ahE' usiftg (ie phobefat^lblockto 
call out to instruct Wilfong and Hofer ,to come 
back With curtains r artd other supplies to 
repair ventilation qbtttrofe. Toler and 
Schoonover then w a&back to rejoin Owen 
Jones. 

Meanwhile, at about 7:00 am, the mine 
dispatcher phones ICG assistant safety 
director John Stemple at home to tell him that 
Sago has a problem — that there has been a 
severe lightning storm; power has been lost 
underground, and the One Left crew has 
called out to report trouble. Stemple, trying to 
understand the situation, asks to be patched 
through to Jeff Toler underground. They talk 



at about 7:15. Toler tells Stemple that Dick 
Wilfong recommends contacting a mine 
rescue team and getting them started toward 
the mine. 

7:20 am 

The mantrip carrying the One Left crew 
arrives at the surface. Wilfong and Hofer load 
up supplies arid 'head back undergrotmci 

Stemple begins frying to reach company, 
state, and federal officials Initially he has no 
success: Phones are not answered; or his calls 
go to attsitering in^chrnes. In the east of ; 
WVcSlKTiri^^ la%i Brian Mils, he 
get£ ^rrjeess^ina^iy^ 



7:45 am 

Stemple leaves' a voicemail message for 
WVOBpfef i^ettor John Collins, who lives 
near m£ #rfr)£ infBu&diannoa Collins returns 
the c^^t7:|fele^riisdf meirkident, phones 
Briaff Mill* ^#i5ionotiryhiin (Stemple had 
had an old phpne number -taMHs), and 
heads fpr the mine. 

8:00 irri 

Sterne^ tries to phone the Barbour County 
Mate Bfescue Team, which is under contract 
wiffillGO to: provide emergency services. He 
d^co^f^that t|te team's answering machine 
is tunJeB br^lle^while, at about 8:00, Chuck 
Dunbi^jgehetal manager of ICG's 
Buckhaiftnoii division, arrives at the mine and 
discusses the situation with the mine dis- 
patch^.- 

8:10 am 

Wilfong and Hofer, heading back into the 
mine pii the mantrip with supplies, meet 
Toler; Schoonover, and Jones at 32 block. They 
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repair blown-out stoppings and proceed via 
mantrip to 42 block, where their CO monitors 
begin alarming. Concerned about fire and the 
possibility of a second ignition, they discon- 
nect the batteries on the mantrip and advance 
on foot inby, continuing to repair stoppings as 
they go. At 49 block, Toler goes into the track 
entry and moves a phone and emergency 
first-aid supplies from the track entry to the 
intake entry. 

8:15 am 

Meanwhile, WVOMHST inspector John 
Collins arrives at the mine. He talks with 
members of the One Left crew about what 
they experienced. When two other state mine 
inspectors arrive, Collins asks them to take air 
readings at the return entry at the portal. 
They report the presence of carbon monoxide, 
although at low levels. Because the presence 
of CO is an indication of a possible mine fire 
or explosion, Collins decides to issue a control 
order under Title 36, series 19, section 71 of 
the West Virginia Administrative Regulations. 
The regulation states: 

Unless granted permission by the Office of 
Miners' Health, Safety & Training, no 
operator may alter an accident site or an 
accident-related area until completion of all 
investigations pertaining to that accident, 
except to the extent necessary to rescue or 
recover an: individual, prevent or eliminate 
an imminent danger, or prevent destruction 
of mining property. 

Meanwhile, at about this same time, Stemple 
reaches a member of the Barbour County 
mine rescue team. He continues trying to 
reach MSHA officials but encounters answer- 
ing machines at the District 3 office and at 
various officials' homes. Finally, at about 8:30, 
he reaches MSHA inspector Jim Satterfield 
at home. 



8:30 am 

About two hours after the explosion, at 8:32 
am, MSHA inspector Satterfield issues a 
verbal 103(k) order by phone. According to 
Stemple, the inspector tells him that no one is 
to enter the mine or do any work at the mine. 

Section 103(k) of the Federal Mine Safety & 
Health Act of 1977 states: 

In the event of any accident occurring in 
a coal or other mine, an authorized repre- 
sentative of the Secretary [of Labor], when 
present, may issue such ordersias he 
deems appropriate to insure the safety ;of 
any person in the coal or other mine, and 
the operator of such mine shall obtain the 
approval of such representative,, in consul- 
tation with appropriate State representa- 
tives, when feasible, of any plan to recover 
any person in such mine or to recover the 
coal or other mine or return affected areas 
of such mine to normal. 

At around 8:30, Ty Coleman, ICG safety 
manager for its West Virginia and Maryland 
operations, arrives at the mine. 

A few minutes later, at 8:37, inspector John 
Collins briefs WVOMHST director Doug ; 
Conaway by phone. 

Meanwhile, in the mine, Tbler, Schbonover, 
Wilf ong, Hofer and Jones continue to walk 
inby toward the Two Left tumoff, repairing 
damaged ventilation controls as they go,S and 
pausing to let fresh air dissipate the carbon 
monoxide. As they proceed they notice that it 
is taking longer for the CO levels to drop and 
that the velocity of the fresh air coming in 
behind them seems to be diminishing. Be- 
cause this could mean that the air is short- 
circuiting through damaged controls behind 
them Toler asks Jones and Hofer to go outby, 
retrieve curtain, and check for damaged ? 
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controls. Then he, Schoonover, and Wilfong 
proceed iriby to about 57 block, where they 
find the stopping damaged and. hang a 
curtain. They then proceed to 58 block and 
find that feestoppMg there too Is damaged. 
They also ehcounter dense; swirling sm6ke 
that does not appear to be dissipating. They 
discuss what to doy Concerned that if there 1 is a 
fitemby they -stoM^'istf^ 
to it andpossibly ^ggerirrg another £xpk> 
sion. They deade/reluctantly, that the safest 

comm-^m ^mjpo i^mmw gs&jte 

feemselvesjr^ is^fe* wfipSa^r |r©rr^m)2;niine 

andpHrmtaireff^ 

Tbl^iphories the>dispa^c|ier; from SB block, 
repoMrMgmatfh£ Smofe&had art! feat he, 
Wilfcrm aM ^dohol^kre^walBTO out of 
thelmnk 5ttjey walkotf iri u|e intake escape- 
way Triere^ makMg tileifrway out they find 
(>TOjjpnes i and|^£^ and 

the hVe men make ; their .way toward; the 
surface together;, 






10:30 am 

Four hours after the explosion, MSHA per- 
sonnel begin to arrive at the mine. The first to 
arrive are inspectors Jim Satterfield, Pat 
Vanover, and Ron Postalwait. 

10:35 am 

Toler, Schoonover, Wilfong, Jones and Hofer 
exit the mine. Collins and other state and 
federal personnel debrief them. They also 
describe the situation underground to ICG's 
Ty Coleman. 



to ICG — arrive on site and begin preparing 
to travel underground by noon. Meanwhile, 
MSHA has contacted Consol Energy, which 
has several experienced mine rescue teams, 
arid requested that they be mobilized and 
sent id the mine. ICG, meanwMe> has ehar^ 
tered a ptan&tobrihg the rescue team tomtits 
Viper'mM&in lllmoisv <■-■'" 

XCO's John fterripfe arrives at mB ; pagDpinf : 
at a^out WMi. SafflPfe f IC(^&v^f#s^^t 
fot -West Mrgaiia and ftdaryland^ -«$#$!$)& 
mirte ^^tk^^h^^^m^^^Akm- ••» * ■ ' 
according toT^CMe^a^s ^cil^pox^ 

opif a^#Pt^ ' ■ : 

<Mm rescu^dforf fbi;ite.tlr^(irar|/ M&$ 
corpote'Sa^t|^A^pr> ai^ves^irjWitly^a&r 

rtp;ojt--- .-*t ;;=?•%• ■ ■'. : i . ! i ::: ■ ■ ; - ■ ■■■. ■ 

Late i irt fee rholnir^, BGG's ChucltBunbari 
cohtactsMiiN Ross, a local oIMan^a§ devel- 
oper, tolbeafe ;a dMIlmg rig m^4er to drill a 
btireho^^fee ; rnme. Ross, m1tfjtrn> corttacts 
three driftmg companies, ohei$£ : wKh/: Hyife 
Water in BUckhannon, is requested by ICG to 
bririg a^cMllj-t&fee ;mirie sM 

12:00 noon 

CO levels bfing measured at the return entry 
increase to I,3t)0 ppm. Elevated CO levels are 
also detect^ in fee mine offices; jMSHA 
issues an imminent danger order; requiring 
the offices to be temporarily evacuated. 
(However,; as fee evacuation is starting, CO 
levels deciijte,; and the command; center 
remains in operation.) 



11:00 am 

At about 11:00 am, more than 4 hours after 
the explosion, the first two mine rescue teams 
— the Barbour County teams under contract 



1:00 |>m 

ICG submits a plan, approved by MSHA and 
WVOMHBT, to continue monitoring gases at 
the pit mouth* At 1:15 pm, personnel measur- 
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ing at the return record 500 ppm CO; 1.1% 
methane (CH4); and 19.2% oxygen. 

At about this time, the command center 
adopts a plan to drill a borehole from the 
surface into the Two Left section, based on the 
assumption that the Two Left crew, if alive, 
are most likely inby the mouth of the section. 
The borehole will help determine conditions 
on the section and presumably can be used to 
communicate with the miners if they are 
found alive. Surveying crews equipped with 
GPS instruments are sent out to determine a 
suitable location, but are hampered by unfa- 
vorable weather conditions, which cause 
difficulty and delays in getting accurate 
readings from GPS geosynchronous satellites 
orbiting the earth. 

1:45 pm 

The mine rescue team from Consol's 
Robinson Run mine arrives. 

2:30 pm 

The mine rescue team from ICG's Viper mine 
arrives. Several other mine rescue teams 
arrive in the course of the afternoon. 



3:00 pm 

A gas chromatograph from Consol arrives 
and is set up, facilitating bottle sampling of a 
wide range of gases. 



3:07 pm 

Trapped miner James Bennett writes: "The air is 
had. I don't know how long we can last" 



4:15 pm 

Gas concentrations trend down. 



4:22 pm 

James Bennett writes: "Time is running out for us. 
We have not heard anything from the outside yet " 

4:25 pm 

James Bennett tries to write another note: "I love 
you..." He does not finish; it is his last note. '.. 

At some point, possibly later than this, Martin 
Toler, Jr., writes a note: "Tell all — I see them on 
the other side. Jr. " On the right side of the sheet, he 
writes: "It wasn't bad I just went to sleep. " Along 
the bottom, he writes: "I love you." 



2:40 pm 

Trapped miner Junior Hamner writes a note: "I'm 
still OK at 2:40 p.m. I don't know what is going 
on between here and outside. We don't hear any 
attempts at drilling or rescue. The section is full of 
smoke and fumes so we can't escape. We are all 
alive at this time. " 

2:45 pm 

Trapped miner Jackie Weaver writes: "It's 2:45 pm 
~ the fumes are getting terrible -■- everybody is 
still partially OK" 



4:45 pm 

More man 10 hours after the explosion, 
MSHA approves a plan to send mine rescue 
teams into the mine for initial exploration: Tri- 
State Team A is to explore the first 1,000 feet, 
stopping every 500 feet to cross three entries 
taking air readings. To eliminate conductivity 
hazards, the rail and belt structure: will be 
broken and separated by the rescuers one 
break iriby the pit mouth. 
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5:00 pm 

A bulldozer is delivered to the mine site and 
begins to construct a l^OO-fOot-long road 
dOWn a hillside to the borehole dmTtagsite* 
The bulldozer then excavates a pad 200 feet 
long and 9D feet wide to accommodate the 
drill. The process of surveying; road-bualding> 
excavation, and subsequent mbtecatioriof 
the drill pad to facilitate precise uorenole 
drilling takes about IS hours, {tinder, normal 
circumstances, surveying, sMmgan$drjllinga 
borehole wouldtafee abo^t two 4af4j^ 

5:10 pm 

At about 5:10, MSHA modifies the mine 
exploration plan to provide for the more 
experienced Consol Robinson Run team to 
enter instead of the Tri-State team. 

5:25 pm 

The Robinson Run team enters the mine in 
the intake entry through the fan housing. At 
5:45, the team is given permission to stay in 
the track entry and move inby At 5:50, the 
team is given permission not to break the 
track near the portal as originally planned, so 
that the track can be used for mantrip trans- 
portation if needed (the track is to be broken 
further inby). 

6:00 pm 

Between 6:00 and 7:00 pm — about 12 hours 
after the explosion — the Robinson Run team 
moves as far as 8 block, taking readings that 
indicate low levels of CO and no measurable 
methane. The team is told to hold at 9 block 
until the next team arrives. At 6:57, an accu- 
mulation of water is reported in the return 
entry at 21 block. 

7:10 pm 

ICG submits a plan, approved by MSHA, to 



restore power to a dewatering pump so that 
the return airway can be kept open. At 7:30, 
permission is given to start the pump. 

8:10 pm 

The pump is started. 

8:20 pm 

MSHA a^roves a plan to send two mantrips 
opera^<f^mte";r£S£ue personn$ ^ theW' 
blodson\BblS§el5 : 

brmgh$t^-t^^ 
mfti|if| 



8:30 pm 

Batteries are disconnected from a scoop and 
mantrip located at 17block. 

8:50 pm 

Teams advance to the 32 block of No. 3 belt, 
where the mains reduce from 8 to 5 entries. 

10:45 pm 

The track is cut 

11:30 pm 

On the surface, about 10 hours after survey- 
ing began for a suitable location to facilitate 
drilling a borehole into the Two Left section, 
the final coordinates are determined. Work 
begins to modify the drill pad to allow the 
drill to set up precisely on the coordinates so 
that it will drill into a mine entry and not into 
a coal pillar. 



TUESDAY, JANUARY 3, 2006 

12:25 am 

Consol's Robinson Run B team is to advance, 
with Consol's Blacksville team underground 
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for backup and the Barbour County team on 
the surface for backup. 

2:45 am 

The mine rescue teams have advanced to 34 
block, about 9,400 feet from the portal, when 
they report seeing a red light and are given 
permission to approach it. They identify the 
light as a CO monitoring station, previously 
thought to have been de-energized. Because 
the monitoring station is a potential ignition 
source, they are instructed to withdraw from 
the mine until the system can be de-ener- 
gized. 

2:45 am 

On the surface, the drill begins drilling the 
borehole toward Two Left. 

3:40 am 

The mine rescue teams reach the surface. In 
the command center, a decision is made to 
keep them outside until the borehole pen- 
etrates the mine. 

4:00 am 

The CO monitoring system's backup power 
source is successfully de-energized. 

The borehole is drilled to a depth of 220 feet, 
about 38 feet above the roof of the mine. 

5:00 am 

MSHA approves a plan to load its V2 mine 
robot and operator and transport them to 31 
block. The plan is for the robot to explore 
inby, followed by mine rescue personnel. 

5:30 am 

About 23 hours after the explosion, the 
borehole drill punches through into the mine, 
258 feet below the surface, at a point in the 



Two Left section about 30D feet from the face. 
Air samples from the borehole indicate CO at 
1300 ppm (more than three times the maxi- 
mum safe level for a one-hour exposure), 
negligible methane (.04%), and 20.7% oxygen. 

5:50 am 

The drilling equipment is shut down and a 
10-minute quiet period is observed, in hopes 
of hearing a signal from the trapped miners. 
There is no signal. The drill steel is struck, to 
make noise underground; there is no re- 
sponse. 

6:30 am 

About 24 hours after the explosion, mine 
rescue teams are sent underground again, and 
a camera is lowered into the borehole. It 
shows no blast damage in the immediate 
vicinity, indicating that the explosion did not 
originate inby on Two Left and suggesting 
that it must have occurred in the sealed area 
beyond the mouth of Two Left. 

7:00 am 

Between 7:00 and 8:00, mine rescue teams 
travel to 31 block, No. 4 belt; the robot is 
transported into the mine at about 7:35; 
drilling of a second borehole into One Left 
gets under way; and the robot reaches 32 
block, recording low CO levels (27 ppm). 

8:50 am 

The mine robot, encountering difficult terrain, 
is disabled. 

10:20 am 

About 28 hours after the explosion, the 
command center adopts a plan for the mine 
rescue teams to proceed to 48 block of One 
Left and examine the common return inby for 
six breaks, The teams are then to proceed inby 
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to the Two Left section via the intake entries. 
The teams will then examine the Omega 
block seals. Exploration will then proceed to 
60 block, adVancrng intake air into the Two 
Left section, and will then proceed mto trie 
Two Left section. 

1:30 pm 

Mine rescue teams change places: Bailey and 
Loveff dge advance, Titrate going oulsid% 
Barbour <tounty ^providing backup onto 
surface 

2:00 pm 

Mine rescue teams are at 48 block in the track 
entry, near the One Left section return entry. 

2:15 pm 

Mine rescue teams find the mantrip aban- 
doned by the One Left crew at 50 block, 
heading inby with its headlights still on. 

4:30 pm 

Mine rescue teams, using curtains to restore 
ventilation in damaged areas, establish a fresh 
air base at 57 block, No. 4 entry. 

5:15 pm 

MSHA mine rescuer Ron Hixson finds a 
miner's body in the track entry between 57 
and 58 block. The victim is later identified as 
Terry Helms. 

6:30 pm 

36 hours after the explosion, mine rescue 
teams find that the Omega block seals beyond 
Two Left have been almost completely de- 
stroyed, with the pulverized seals blown in an 
outby direction, indicating that the explosion 
occurred in the sealed area. (The destruction 
is so complete that mine rescue team mem- 
bers at first walk past the entry into what had 
been the sealed area without realizing it.) 



7:15 pm 

Mine rescue teams begin exploring the Two 
Left section. 

7:45 pm 

Mine rescue teams find the Two Left mantrip 
at 10 block. Moving inby in the track entry, 
the teams find widespread damage to 
stoppitega 

8:00 pm 

Shortly after 8:00 pm, rnine rescue teams 
explorjS%the TwoLelf intake eseapeway find 
evidence of 12 SCSRs having been opened.*, 
and see footprints heading outby toward the 
seala 

9:00 pm 

Mine rescue teams continue to advance into 
the Two Left section. 

11:45 pm 

Mine rescue teams have advanced 1,900 feet 
into the Two Left section. As rescuers advance 
to the face of the No. 3 entry, Jim Klug, cap- 
tain of Consors McElroy team, reports hear- 
ing! sounds, and moments later he and other 
rescuers find the 12 trapped miners behind a 
curtain. The first report back to the command 
center, relayed by voice, walkie-talkie, mine 
rescue lifeline and mine phone, is that all 12 
miners are alive. The command center erupts 
in celebration and then organizes to send in 
stretcher blankets, water, SCSRs> first aid 
supplies and medical personnel. Word 
quickly reaches the miners' families waiting 
nearby in the Sago Baptist Church, and they 
celebrate the miraculous news: 41 hours after 
the explosion, their loved ones have been 
found alive. 
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WEDNESDAY, JANUARY 4, 2006 

Midnight 

Mine rescue team members, several of whom 
are certified emergency medical technicians 
(EMTs), determine that there is only one 
survivor. They place him on a stretcher, begin 
using a succession of SCSRs to give him air, 
and prepare to carry him back to their fresh 
air base and then to the nearest mantrip — 
nearly 3,000 feet in all, through difficult 
terrain. One of the mine rescuers, aware of the 
miscommunication, uses a walkie-talkie to try 
to radio back to the fresh air base, but cannot 
get through. 

12:15 am 

At 12:18 am, the command center receives a 
message from the mine rescue teams that they 
are leaving the Two Left section, and that they 
have one coming out on a stretcher and 11 
"items." The command center, concerned 
about communication leaks to the media, had 
earlier adopted a code by which the mine 
rescue teams would refer to bodies as 
"items," and the teams were supplied an 
identification sheet with a number for each 
missing miner, to be used instead of names in 
radio and phone communications. ICG 
corporate safety director Tim Martin, remem- 
bering the code, asks for coimrmation. The 
same answer comes back from underground. 
There is disagreement within the command 
center about its meaning. Martin tells the 
command center to drop the code and ask 
about survivors. At about 12:23 am the 
rescuers are asked: "Do you have 11 survivors 
and one on a stretcher?" The answer comes 
back "No, it's the other way around." The 
command center is staggered by the news. 



12:30 am 

Mine rescue teams continue bringing the sole 
survivor out of the mine, reaching the surface 
at about 1:00 am. With his identify not yet 
determined, the survivor is rushed by ambu- 
lance to St. Joseph Hospital in Buckhannon. 
Meanwhile, all mine rescue teams have been 
ordered out of the mine. 

1:45 am 

At about 1:45 am, with the identity of the 
survivor still not yet known, ICG officials 
attempt to send a message to the families at 
the church via the state police, asking an 
officer to relay word to the clergy to the effect 
that the command center has conflicting 
reports on survivors and that the initial 
reports may have been too optimistic. The 
message is reportedly relayed but does not 
reach the families. 

2:00 am 

Shortly before 2:00 am, ICG's Viper mine 
rescue team, which has 5 EMTs equipped 
with stethoscopes, is rushed back into the 
mine to confirm that the remaining Two Left 
miners are deceased. 

2:30 am 

Mine rescuers reach the face of No. 3 entry, re- 
assess the victims, and report back that all 11 
are deceased. Meanwhile, the command 
center hears from the hospital that the sole 
survivor is Randal McCloy, Jr. 

A few minutes later, ICG president and CEO 
Bennett Hatfield, vice president Sam Kttts, 
and others make their way to the church and 
break the news to the families. Facing an 
outpouring of confusion, disbelief, grief, and 
outrage, the ICG officials are escorted out of 
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the church by state troopers and return to the 
command center. 



process of bringing the victims out of the 
mine continues for another 5 hours. 



5:00 am 

At around 5:00 am/ nearly 48 hours after the 
explosion, mine rescue teams carry out the 
taskoMdehtiliymg the victim^/ plaqjng them 
in body bags, arid using mme e<^ipment (a 
scoop) to bring them out because of the 
difEculty of carrying them all out on stretch- 
ers and the rlsl that to 4d so couldeihaust 
or o&t^^k^AiimM 



10:00 am 

All victims are removed from the mine by 
about 10:00 am — ■ nearly 52 hours after the 
explosion. 

After the vicjtirris have been fallen away in 
ambti3aiftces> the^rescriers gather in a ctefile^t 
th£ portal and say at prayer for the lost-mtoers. 
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What caused 
the disaster? 



Shortly before dawn on the morning of 
Monday, January 2, 2006, a severe thunder- 
storm swept across Upshur County, West 
Virginia. At 6:26 a.m., multiple lightning 
strikes, including one of much greater than 
normal power, were recorded within a five- 
mile radius of the portal of the Sago Mine, 
located about five miles south of 
Buckhannon, the county seat. At virtually the 
exact same instant, methane ignited in a 
recently sealed area of the mine just beyond 
the Two Left working section, blowing out the 
seals and filling the mouth of the section with 
smoke, debris, fumes, and lethal levels of 
carbon monoxide. 

Twenty-nine miners were underground at 
Sago when the explosion occurred. Thirteen 
were in dose proximity to the blast. As was 
subsequently learned, one miner was killed 
by the force of the explosion itself. Twelve 
others, after attempting to make their way out 
of the Two Left section, turned back and 
retreated behind a curtain hung diagonally 
across the No. 3 entry at the working face of 
the section in an attempt to barricade them- 
selves against the smoke and carbon monox- 
ide created by the explosion. There they 
awaited rescue — which, tragically, would 
come too late for all but one of them. 



Meanwhile the other 16 miners, who were 
more distant from the ignition point and not 
seriously harmed by the explosion, were, able 
to exit the mine safely with the aid of other 
miners, including the mine superintendent, 
who rushed into the mine and who then 
made a courageous but unsuccessful effort to 
reach the miners trapped in the Two Left 
section. 

At this writing, the proximate cause of the 
methane ignition has not been determined 
with finality. Among the Sago miners who 
escaped (as reflected in their testimony to 
investigators), the belief is widespread that 
lightning somehow triggered the methane 
ignition. But the question of precisely how 
lightning may have entered the recently 
sealed area of the mine has not yet been 
resolved. 

Multiple Hghtning strikes — at least two and 
perhaps three — are known to have occurred 
in the vicinity of the mine. The most powerful 
of the strikes registered at 101 kilo amps (kA), 
roughly three times the average peak current 
of Ughtning, and occurred at 6:26:35 a.m. at 
coordinate N.38.926 - W.80.233, approxi- 
mately two miles from the sealed area of the 
mine but quite close to the 12 KV power lines 
owned by International Coal Group and 
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leading from the Allegheny Power substation portal, then traveling through the electric 

at French Creek to the mine preparation plant, system, phone system/ track, belt structure, 

then branching off with a separate split to the and/ or roof mesh, and thereby finding some 

mine offices and portal, where it supplied way to and past the seals and into the sealed 

power underground. area to the point of the explosion. 5 



Two other lightning strikes were recorded at 
6:26:35 a.m., closer to the mine power line, 
preparation plant and portal but of normal 
lightning strength of 35 kA and 38 kA. These 
may actually have been a single strike, subject 
to differing interpretations as to location. 1 

At the same instant — 6:26:35 a.m. 2 — the 
carbon monoxide (CO) monitor alongside the 
mine conveyor belt at block 57 spiked at 51 
parts per million (ppm). 3 

These simultaneous events would seem to 
point to lightning as the probable cause of the 
methane ignition and subsequent explosion. 
However, investigators are still attempting to 
determine how lightning may have entered 
the sealed area. 

One possibility is that lightning followed a 
path (still undetermined) from the surface 
downward into the sealed area, possibly 
involving a submerged pump, partially 
submerged pump cable, and wire roof mesh 
in finding its Way to the site of the ignition. A 
de-energized and submerged pump was left 
in the area when the area was sealed, report- 
edly because crews were unable to remove it. 
The pump was reportedly connected to a 
length of cable which reached to near the 
ignition point. 4 At this writing, the pump has 
been removed from the mine for further 
examination. 

Another possibility is that fighming followed 
a path (also still undetermined) to the mine 



Since the sealed area had been abandoned in 
part because of a history of roof falls, there 
was some speculation early in the course of 
the investigation that a roof fall might have 
provided a frictional ignition source. Subse- 
quent identification of the apparent ignition 
point and the forces emanating from that 
point suggested, however, that a roof fall 
probably was not me triggering mechanism, 



leaving lightning or spontaneous 
as the alternative causes. 



combustion 



Since spontaneous combustion has been 
deemed unlikely by most investigators, they 
have focused on attempting to determine 
how lightning found its way into the sealed 
area. Although various theories have been 
advanced, the facts must drive the theory 
rather than the other way around, and some 
key facts have yet to emerge. Therefore, until 
the issue of the proximate cause has been 
definitively resolved, speculating is pointless. 

That said, however, three questions clearly 
relevant to both the cause and the conse- 
quences of the explosion must be addressed: 

• Prevention: Did the Sago Mine's owner, 
International Coal Group (ICG), do every- 
thing required by law and regulations to 
protect the mine against lightning strikes? 

• Containment: Was the sealed area properly 
sealed, and were the seals used strong enough 
to contain a substantial explosion? 
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• Propagation: Was propagation of the 
explosion rninimized by effective rockdusting 
outby the sealed area? 

From testimony provided to investigators and 
at the public hearing in Buckhannon on May 
24, 2006, it is clear iiiatlCQfaikdtp properly 
ground the mine's electrical povhsa^h0bo^' 
ture mife. entirety a^ 
ning:^Ms$tffisiat|Qt^ 

cjuiMi !^Baera1tefuWan^ f gMn^teher 
inve|ti|afion A fe;cj^ft^o£w^ 
failures Mf^^tptei^lto tfe%|iosion 
and subsequent foss of Msrernaiiis>t0-be 
resotve^%ttrt^e# no question t|rat ftey 
represent ; ser|6t^ nianage- 

ment . *"*'-'■•-■ i; i; ' 

As to the seals themselves, in the early stages 
of the investigation much attention was paid 
to the question of whether they were properly 
constructed. That question has not been 
entirely resolved and may never be, since 
most of the seals were pulverized. But to 
some extent the focus on this question had the 
effect of distracting attention from the larger 
and more relevant question, which is whether 
the Omega blocks that werS used to construct 
the seals were, in fact, capable of withstand- 
ing a severe explosion originating inby the 
seals. Although this question is explored in 
more detail in section 5 of this report, it is 
important to note here that this question does 
not go to the adequacy of ICG's management 
of the Sago Mine. The mine operator installed, 
and relied upon, a type of seal approved for 
the purpose by the federal government. 

Thus the crucial question with regard to the 
seals at Sago is whether the criteria used to 
determine the acceptability of Omega blocks 
as explosion-prooi bulkheads were appropri- 



ate and adequate. The evidence available at 
this point suggests that the test criteria were 
insurBdently comprehensive and failed to test 
the ability 'of Ofnega blocks to withstand atid' 
survive dynamic pressure fi^nl an explosion 
originating inby the seals- This leads to the 
conclusion matOmega Hocks should never/ 
have been approv^dtes explosionHproof seals, 
because 5 i%^pe^rs Mghly^t^ 
matter'Mwtliey'Were conisliUeted^ they\couldi 
hav^k^nfa#iMta ' 

ltao«!t^ ■ 

Addressing the last of- the threes cause-related 
questions raised above, however — ~ the 
question of wheme* propagation ,-of the blast 
was effectively contained by adequate 
rockdusting outby the sealed area — - it needs 
to be said that the t explosion oni January 2 
might weU have, resulted in eveti greater loss 
of life but for the fact ihat^lnveatigators found 
the mine to have been welt^cljcdusted prior 
to mat olate; So^tne invesMg^tor|^ intact, 
consider Sago to have been exceptionally well 
rockdusted/ apparently reff£ctife£ the efforts 
of mirre managers tom^fove §afey icondi- 
tions ^ihe'mifie in the; irate of meetings held 
in late; Jl^l W$h M^Air£pr£#ntatiyes< 

Rockdusting -—the systernaticrapplication of 
powdered limestone to rrune surfaces — 
suppresses coal dust, a; substance even more 
explosive than methaneV deprived of coal 
dust as a mechanism to: jwpa§ate the forces 
generated by the iniuMi^tiqn, the explosion 
of January 2 h$$lost mutpa (although cer- 
tainly riot all) of Its jpowei before it reached 
the Oixe Left drew af thei^locajie^: further 
outby tine sealfect area, lljhiey experienced the 
blast mainly as : 3 powerful rush o£ air and 
debris. A coal ; dUst explosion, i|n contrast, 
might have; e4gulfe4 triej entirfe mine, killing 
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everyone or nearly everyone inby the portal. 
Moreover deprived of coal dust the explo- 
sion did not ignite a mine fire, which if it had 
spread could have made escape for the One 
Left crew problematic or impossible. 

Accordingly, subject to development of 
additional and definitive evidence, we believe 



that the question of what caused the Sago 
Mine disaster has a three-part answer: 

• Lightning probably caused the explosion. 

More remains to be learned, however, about 
how lightning made its way into the sealed 
area where the methane ignition took place, 
and, depending on how that question is 



LIGHTNING RELATED EXPLOSIONS IN COAL MINES (1993^2006) 

An examination of the 9 knoivn or suspected lightning strikes in 5 U.S. coal mines, since 1993 : , is an unsettling 
exercise. In contrast to other MSHA investigation reports which provide a measure of engineering certainty, these 
are more speculative, containing phrases like "probable cause was lightning" or 'it is reasonable to conclude" that 
lightning may have ignited methane. " We need prompt research on the role lightning plays in underground mine 
explosions and ways to prevent it. { 



Mine Name/ 
MSHA ID # 


Operator & 
Location 


Coal Seam 
& Depth 


Date & Time 
of Explosion 


Description of Seal 


1 Mary Lee 
No. 1 
01-00515 


Drummond 
Company, Inc. 
Gopdsprings, AL 


Mary Lee 

Seam 

600/700 


8/22/93 
4:30 P.M. 


Cementitious foam; ; 


2 Oak Grove 
01-00851 


U.S. Steel Mining 
Company, Inc. 
Adger, AL 


Blue Creek 
Coal Seam; 
1100' 


4/5/94 
10:50 P.M. 


5 solid block concrete, 
mortared; 33 

cementitious! foam seals 


3 Gary NO. 50 
46-01816 


U.S. Steel Mining 
Company, Inc., 

Pineville, WV 


Pocahontas 
No. 3; 
600/700' 


6/9-6/16/95 


TEKfoam, 4:ft. thick seals 


4 Oak Grove 
01-00851 


U.S. Steel Mining 
Company, Inc. 
Adger/ AL 


Blue Creek 
Coal Seam; 
1100' 


1/29/96 


5 seals, 6 ft. thick; 38 
cementitiousifoam by 
Celtite Div./Fbsroc, Inc. 


5 Mine No.. 1 
46-07273 


Oasis Contracting, 
Inc. Quinlan, WV 


Cedar Grove 
Seam; 390' 


5/15/96 
4:00 A.M. 


Micon 550, 6" solid, 
concrete blocks as framing 
walls for 16";;polymer grout 
and aggregate inner core 


6 Mine No. 1 
46-07273 


Oasis Contracting, 
Inc. Quinlan, WV 


Cedar Grove 
Seam;375' 


6/22/96 
8:00 P.M. 


Micon 550, 6" solid- 
concrete blocks as framing 
walls for 16":polymer grout 
and aggregate inner core 


7 Oak Grove 
01-00851 


U.S. Steel Mining 
Company, Inc. 
Adger, AL 


Blue Creek 
Coal Seam; 
1100' 


7/9/97 
8:15 P.M. 


Cementitious foam seals 
by Celtite Div./Fosrpc Inc. 


8 Gary No. 50 
46-01816 


U.S. Steel Mining 
Company, Inc. 
Pineville, WV 


Pocahontas 
No. 3; 
600/700' 


5/18/01 
5:09 PM. 


Micon 550 


9 Sago 
46-08791 


International Coal 
Group, Inc., 
Tallmansville, WV 


Middle 

Kittanning 

Seam;300' 


1/2/06 
6:26 A.M. 


40" thick Omega block 
seal 
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answered, specific steps must then be taken 
to protect other underground mines and 
miners against the risk of lightning-related 
: methgne ignitions^ 

* The seals that should have helped contain 
the explosion were not sufficiently explo- 
sion-proof and never should n^ve been 
iappro^ed jaie^at^ur^ose, ^iteca^tr^phi^ 
^faftae^f^e^^ 



-» 



• Effective rockdusting of the mine prior to 
January 2, 2006, helped contain the explo- 
sion and saved lives. It is important to 
underscore thiS'poktt both to give credit 
where credit U ,dm and to highlighf fee 
impbrtance / on an industrywide basis, of 
guarding against mine emergencies by taking 
the kinds of basic preventive measures 

base^i^^sessmmii^an^^est fMtiees* 
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(chart 1 corifirnwes. .. .) 



Effect on Seals; 



2 seats blown out 
audi few shptft cap 
dairnageid 



2seals blown out 

anal 1 .alamaged. 



..-■*iv\w.\ 



Magnitude 
of Strike 



C-)21.7 ka 



(+)84.8 ka 



No seaiSv-blown out 



5 seals destroyed 
with pieces blown 
80* to 100' 



3 seals blown out, 
1 partially blown 
out, (Npri ^producing 
rnine^seaiis leaked) 



Not reported 



(-)90.2 ka; 
7 strikes 



Suspected Cause 



Explosion was a result of a lighting 
(electrification) strike. at the vent pipe 
pipe on the cap of 70 North fan shaft 



Lightning strike close to abandoned 
cased bore hole ignited methane ; 



(+555.8 ka 



(+)59 ka 



(-)50 ka 



Lighting strike could have caused 
explosion; no direct path identified 



Lightning strike-near any wells £oyld. 
couple energy Onto any of the metallic 
casings, travel down to an entry 
:in the sealed areas , 



Effect on 
Miners 



No personnel 
injured 



No personnel 
injured 



No persons 
in mine 



Probable cause was either lightning 
strike or friction/lgnttion from a; 
roof fall 



3 seals destroyed 
and 1 severely 
damaged 



Seals intact 



All 10 seals pul- 
verized; no seal 
material attached 
to root rib or floor 



(-)142.2 ka 



Unknown 



Probable cause was either lightning 
strike or friction/ignition from a 
roof fall 



No personnel 
injured 



No persons 
in mine 



Path into the sealed areas undefined 



Lightning strike Confirmed at time 
and vicinity of explosion; reasonable 
to conclude that methane ignifjon 
resulted when an explosive mixture 
was ignited by lightening 



(-)lOlka 



Lightning strike may have caused 
explosion; no path identified 
or confirmed 



No persons 
in mine 



No personnel 

injured 



Force confined 
by seals; 
no loss of life 



1 killed initially; 
16 escaped; 12 
trapped, eventually 
only one survivor. 



Source: MSHA investigation reports, with the exception of the Sago entry. 



39 



J t-"-t ^3J r^AKlS^^i- 



Case 1 :06-cv-01053-JDB Document 12-2 Filed 07/21/2006 Page 43 of 102 



SOURCES 

1 Monte Hieb, memorandum, 7/5/06. 

2 This event was originally thought to have occurred at 6:31 a.m. However, state investigators deter- 
mined that the computer clock at the mine was 4 minutes 56 seconds fast. Adjusting the clock to 
Universal Time (atomic clock time), they found that the CO monitor alarmed at 6:26:35, precisely the 
same time that the lightning strikes were recorded by Global Positioning System (GPS) clocks, which 
are also set to Universal Time. 

3 This reading appears to have actually exceeded the monitor's maximum level (50ppm). When it pegs 
at that level the monitor is designed to shut itself down and must be reset. 

4 Monte Hieb, memorandum, 7/5/06, 

5 Monte Hieb, memorandum, 7/5/06. 
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The current seal construction r&giiMions, .. assmne that an explosion 
occurring in [a mine&oui an^;^^^neiareafwilin0hesimn%er than 
20-psi pressure, However, ifaJitrgfflcmtfnaUcgaBMium 
[seated arm!, tketesuiiing€^p^i%ffessUmmw^&>M^pd/ 

«*» -I^afibiaat M$ftu^|0r Occupational 
" Sa^^iieatevaOOl 1 



The explosion in the Sago Mine originated in 
a recently abandoned and sealed area. In 
theory/ the seals constructed to isolate the 
abandoned area from the adjacent working 
sections of the mine should have withstood 
the blast — unless the ignition of methane 
iriby the seals generated forces so powerful 
that no barriei; regardless of the materials 
used and the method of construction/ could 
have contained the explosion. 

That does not appear to have been the case. 
Instead/ what appears to have happened is 
that the supposedly "explosion-proof" seals 
failed because they were constructed of a 
material — Omega blocks — that should 
never have been approved for the purpose of 
containing an explosion originating in a 
sealed area. 

On May 12/ 2006/ Acting Director James M. 
Dean of the West Virginia Office of Miners' 
Health/ Safety and Training imposed a state- 
wide moratorium on the use of Omega blocks 
as explosion-proof seals in underground 



mines. Eight days later, on May 20/ 2006/ an 
explosion in the Kentucky Darby No. 1 Mine 
in Harlan County Kentucky blew out a seal 
constructed of Omega blocks, killing five 
miners in the explosion and its aftermath. On 
May 22/ 2006/ the federal Mine Safety and 
Health Administration imposed a temporary 
nationwide moratorium on the construction 
of alternative seals such as Omega blocks,, 
requiring mine operators wishing to seal 
worked-out areas to revert to the practice of 
using solid concrete-block bulkheads, pend- 
ing a reassessment of the structural integrity 
of alternative seals. 2 

West Virginia's decision to bar the use of 
Omega blocks as seals was appropriate and 
should be made permanent. Moreover, the 
state should join with the United Mine 
Workers of America, which has opposed the 
use of Omega blocks as seals for many years, 
and with other concerned parties to spur the 
appropriate agencies to conduct a compre- 
hensive review of the entire history of the 
development of explosion-proof criteria for 
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seals used in the mines of the United States. 
These criteria appear to be severely inad- 
equate and in urgent need of revision. In the 
meantime, Omega blocks should not be 
considered explosion-proof regardless of 
how they are constructed, and the current 
temporary nationwide moratorium on their 
use in underground mines for purposes other 
than as ventilation stoppings should be 
made permanent. 

Although a comprehensive assessment of the 
development of the criteria currently govern- 
ing the construction of explosion-proof 
bulkheads in U.S. mines is beyond the scope 
of this report, a brief discussion is warranted 
in order to explain the need for further 
investigation and action. 3 

The worst mine disaster in the nation's 
history occurred in 1907, when an explosion 
in a coal mine at Monongah, West Virginia, 
claimed 362 victims. In the wake of that 
catastrophe and several others that occurred 
over the next two years, Congress established 
the federal Bureau of Mines in 1910. Although 
the Bureau was initially given no enforcement 
authority (strong federal mine legislation was 
not enacted Until 1969), the Bureau did have 
a mandate to investigate the causes of fatal 
accidents and to make recommendations for 
improvements in safety and health protection 
(which mine operators were free to adopt 
or ignore). 

The Bureau's research on sealing abandoned 
mine areas dates back to 1914, when the 
agency began conducting explosion tests in its 
new experimental mine; Over the years, 
sometimes in cooperation with similar agen- 
cies in other mining countries such as Ger- 
many and the United Kingdom, the;Bureau 



undertook numerous studies of explosions 
and developed strategies to prevent and 
contain them. 

Early on, experts were able to arrive at a 
consensus view regarding the basic standards 
needed to contain explosions. In 1921, for 
example, the U. S. government, in adopting 
criteria for explosion-proof bulkheads be- 
tween coal mines on government-owned 
lands (the only sphere where the government 
had the power to regulate at the time), re- 
quired that such stoppings be able to with- 
stand an explosion generating a pressure of 50 
pounds per square inch (psi). 

Similarly, commissions investigating disasters 
in the United Kingdom in the 1930s and in 
1960 concluded that rrtine explosions are 
likely to develop pressures ranging from 20 to 
50 psi, and determined that a 50-psi standard 
would provide a reasonable margin of safety 
Later studies of explosions in Poland and 
Germany led researchers there to conclude 
that bulkheads should be designed to with- 
stand higher pressures, and that a 72-psi 
standard would be advisable. 

Despite these findings, however — and 
despite subsequent adoption of 50 psi and in 
some cases more rigorous standards in 
mining countries such as Canada, Australia, 
and South Africa — the Bureau of Mines 
adopted a much lower standard for the 
United States. 

The Federal Coal Mine Health and Safety Act 
of 1969 — enacted in the wake of the explo- 
sion that killed 78 miners at a Consolidation 
Coal Company mine near Fairmont, West 
Virginia, in November 1968 —required 
bulkheads to be "explosion-proof .f The 
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Bureau of Mines was then charged with 
developing appropriate standards to give that 
term meaning. Notwithstanding the increas- 
ing adoption of the 50-psi (or higher) stan- 
dard elsewhere, trie Bureau published a single 
report in 1971 that made thecase for a 20-psi 
requirement — ^ a standard "subsequently 
adopted irifederal ^tegulations fSOGFE 
mS^#^er|^felr^^^^- ;: '- '• 

That 1971 report (g^sim^ftcfBumwcfc: 

PresenPPrizctices, 0.f f Bt#e&U of lorries Report 

of Investigations 75811 irial^s |ordeet>ly 

disturbing reading ift tl#w$ke of the Sago 

Mme disaster. T^auth^ 

late Donal^d W: ^utcheS^ then Acting SUpervir 

sor oftheMrea*i^^ 

Safety Research Center, feri^Ijy' reviewed U.S. 

and £dreig£i e^r^rfe|fice ikiiU mfe-eXpipstons 

andncfedth^mt^^lo^i^ ; 

Bureau's experimental fljftte pr^tae^"hM 

registered aaliigka^ 12^ps1| Hielthen stated) 

however, thatipres|ur£s|$^ 

the originof ane^r11bsio|^sejdpinexpeedl20 

psi. That sHaferneh^ydnlie Sfpt doctmetited 

anywhere; injmere^ort^ ^^airst^ti $0 

rationate ipr Ms c^rt^ 

may be considered ^exf^ps^n-proof' if they 

canwimsWidastaticlo^#f^t;srJ ■ ; 

Mitchell's report m^s rio clear distinction 
between static an&dyna^nie pressurjeS/even 
though the differences can he important. 
Picture an explosion takingiplace at one 
end of a relatively long, narrow roofru The 
explosion, propagating put^vard into the 
confined space, exerts s|atic pressurfe on the 
walls parallel to fie direction df travels arid 
dynamic pressure on thjejppposile walL In this 
example, the opposite ^f^liistakje^ the greater 
hit. But ftbm foe eyiderfcfe avalafert;appears 
that Mitchell, in arguing Hot a lOpsi standard, 
gave little consideration ito dynamic pressures. 



The Bureau in its experiments appears to 
have tested materials for static pressure 
resistance Only — - that is, installing them as 
ventilation stoppings would be installed*, 
typically in crosscuts parallel to the likely 
source of a Hast- rather than as harriers built 
in the; entry ^directly across its paih^donse^ 
quenuy^ to te^> conduct 
tb& pua^aia pf^Mines and te successor a^E^ 
cies— 



trationandfherMati|s^ 
tipnal t'Sa^ei^axK^Kfea^^^fc^Gb 

whetrje*;a|pW^ 

"expfesteffilpfWf ^:x^(pirB^b^te4IP* : 
dO' nPt^eetii^ Ai^sS ■ : 



■*.-:;■■« 



It should tjenpted* and emphasJKedr tb#we 
have not ysrfhad aai oppprtur|% to review, the 
apparent li#j$ati0|ts i^±Herri0itPdolc f gyof 

MQSH^sapifil ^eneedfto be o$<|n to the 
possibiliii^^avr^ infesfed something. 
However (ci|isB;^hai^^fhe ^Se> Ms difficult 
to esd^e#j|; con^iusl^ 
stan|dar]d ^^pttdifii^ 
tMtfonpiJf Bla^jqtlifp £fovides ftone of the 
margin pi Safety |f|ai ^pver^ment [explosion 
experfsj^^s^r^M^adyocatin^ as far back 
as If^W^gp&^'^pQ^ SO pfi as a 
stan&atdijW^aJsijlu^ • 

Why ^^|j^|[^j|]fe^3|^t : |^is important 
because I^ffichelt^l^l report: became, for the 
Bureau: ptllpnes afid trjiert fpr^MSHA and 
NiG*^:mMstan^M reference which for the 
past 3Sf^$>r^if^parently .guided the 
param^ter^px;thg testjng and certification of 
allegedly f%ipljp||^p^ppf^; seal designs and 
materials j$j* iMkdKfe fenegablpcks; 



:^i|jiJ^i^fiRJ;!.i!. ..-■ '■! 

The Ome dki&S4 Wtm, manufactured by 

■■ ... .. ,..;. I'OjII «>: •■ I p , - S * jiff 'i ' !•'.■'■■'•. ''■ ■ 1 ■ !: ■ '< : ' 

Burrell Mating P|bdtaiqts> is a lightweight 
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fiber-reinforced block consisting of a mixture 
of cement, foam, and fly ash. Because a 
standard Omega block (16 inches by 24 inches 
by 8 inches) is three times the size of a single 
solid concrete block but weighs far less, the 
product has become popular in the mining 
industry, where it is widely used to construct 
ventilation stoppings. Omega blocks can be 
easily stored and transported into the mine on 
pallets, and stoppings made of the blocks can 
be built more easily and with considerably 
less risk of musculoskeletal injuries than 
when working with solid concrete blocks. 
Omega blocks can also be cut with a hand 
saw and are incombustible as well as mois- 
tUre-resistant. 



ment — were probably aware of the tests' 
limitations. To most of us, the knowledge that 
the government will not sign off on some- 
thing as "explosion-proof" unless it with- 
stands an explosive force of 20 pounds per 
square inch has been good enough. What 
more would we need to know? And, prior to 
this year's disasters at Sago and Darby what 
we knew, essentially, was that MSHA had 
approved Omega blocks in 1992 as alternative 
seals, and that they were considered explo- 
sion-proof as long as the construction of the 
seals was done in accordance with the way 
they had been tested as well as in accordance 
with the specific, MSHA-approved ventila- 
tion plan for the mine installing them. 



In 1990, MSHA was asked to approve Omega 
blocks as explosion-proof seals. Explosion 
tests were conducted in October 1990 at the 
Lake Lynn Experimental Mine. Burrell em- 
ployees constructed four seals, each of which 
survived a pressure pulse of approximately 
20 psi. However, as with previous "explosion- 
proof" tests, the testing was done with the 
seals constructed in crosscuts, as though they 
were ventilation stoppings, rather than built 
directly in front of and across the source of the 
blast. Thus the seals demonstrated only their 
ability to survive a powerful but glancing 
blow, rather than a full-force, head-on blow. 
In short, they were not subjected to the kind 
of test to which Omega blocks would be 
subjected at Sago nearly 16 years later. By 
way of analogy, think of an automobile being 
termed "collision-proof" on the basis of 
surviving a glancing blow at an intersection 
rather than a head-on crash at highway 
speeds. 

Few in the mining industry — or, for that 
matter, in the ranks of mine safety enforce- 



But in reality that was not good enough, 
because, as we now know, the tests them- 
selves were not good enough. They did not 
test the ability of seals built of Omega blocks 
to survive a direct hit— a force of 20-psi or 
higher — from inby the seals. 

In hindsight, it is difficult to understand why 
such tests were never conducted — never, 
that is, until mid-June 2006, six months after 
the Sago disaster. (In the latest tests, the 
Omega-block seals failed.) If the assumption 
was that explosions would not originate in 
abandoned and sealed areas because there 
would be no ignition sources in such areas, 
that is contradicted by long experience. For 
example, a roof fall in a sealed area could 
trigger a factional methane ignition if it 
occurs while a methane buildup in the sealed 
area is in the explosive range (5 to 15 percent 
of the mine atmosphere). Moreover, evidence 
has been accumulating for several ^years jthat 
lightning can ignite methane in an; abandoned 
and sealed area, triggering an explosion. 1 
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Between 1993 and 1997, seven explosions in 
abandoned areas of underground mines in 
Alabama and West Virginia were found to 
have been caused by lightning. MSHA inves- 
tigators found that/ iri most; cases, seals 
constructed orWarious male^ais had/been 
partiafiy blown otit by the blasts, fctunately/ 
in all of these cases ithe lightning strifes 
^ccu|3^!r^r&^te>afcre^ ofix^^mtoes^the 
e:xp|SiQn#^^ ■ ' 

we^Wox3lpg4l!le^%irtl^^ " 




In the wake of these jbtiddettts, NIOSH issued 
a bulletin in 2001 to alert the mining industry 
to trie apparent hazard of li^tning-triggered 
ignitions, noting that in atleast one case the 
force of the explosion clearly exceeded 20 psi. 
The bulletin farther doted: 

"The current seal construction regulations, 
which relate to all suitable underground seal 
designs^ assume that an explosion occurring 
in the gob [mined-out and abandoned area] 
will not be stronger m^20-psl pressure. 
However^ if a large uarhnl^ple gas Volume 
exists in the gob| the resultirig explosion 
pressure can be >20psi/'3 : • • 

Unfortunately, NIOSH concluded that if 
lightning as a potential source of igrtiaon 
could not be eliminated, the only alternative 
would be to eliminate flamrnable; concentra- 
tions or reduce the Volume of the; flammable 
mixture present in fie se'aled area {by taking 
steps such as rnrnir|iizirig pressure: difreren- 
tials across seals to reduce 1 air lealcage). Other 
steps, such as elimitiatin^ wires or cither 
conductors arid rerAovmg potential Ignition 
sources such as oldlbatteides from scaled 
areas, were also recommended. Butkieither 
NIOSH nor MSHA/ despite their acknowl- 



edged awareness that sealed-area explosions 
could generate more than 20 psi, recom- 
mended reconsidering the 20-psi standard for 
''explosion-ptfDof ' bulkheads in the light of > 

The decision by MSHA and WVOMHST in 

May 2006 to iriipose a moratorium on the use 

olOme^ blocks as seals, cornea too teterlpr 

thevi$^o^tfe 

woitfdfeeerrl *p -ikt0M^B;^£}$00f$i®&^®M 




reginMr^ f^^smmmw^ im&mst 

State artdfec^ifcA 

together ^-t a|i#mu#t b& wifiitig t^fefefermpon 

the ex^erj^te^oifaitite^^ 
the rilfc <^^r^stw^ 

priority ita^pf|s$^^ 

: '. ■ ■'■;;,!':' ..y C- '. ;;| ; s v:;t, :; '<■"% - \-.l ■■ 

hi the wake of tte SagoMte disaster, much 
attention wai$;paid*to tr^;<pe^tkice| of whether 

the Omega :ifl#$j seais^^go^v^e properly 
constructed. Aa| ^mMm4$-0^^h^!^y 
irrelev^^a^e^tibri '^v^BOp^jejihi^fi^tti 
distracHbri ''^ic^li6;e^e1ric^|iiiftn§|y 
suggest uiaflh^kstt^ 
stroyed regapp&s;o£hi$v^ $&^. wp£ico,n- 
structed; $b$ rhorfe bas# r^lemiSiwith a 
standard iBo^^$^^skyr^(^0'^^ dearly 
inadee^atyj?biiin i 

itself ^-S(p|W^d:l|el^e^ ttairponallyi 
used to de^idme^^fhet h gpveti f^iaterial 
can meetit^^aritediij ! •» -i; .»• . 

Standarcfer^e^losioi|-proof 'bulkheads in 
West ^fogfej^^^trm^ 
States muit^iow be brcJigNihto line wim 
global st^ncjfiird^ whiq|i sug^stsi setting the 
bar at ^ss|t|esijsigr^|a^y higf|terthan20 
psi, and ie^ch#steps|mN^he taken to 
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ensure that all seals now in use are strength- 
ened, if necessary, within a specific and 
enforceable timeframe. 6 Where appropriate, 
on a case-by-case basis, boreholes should be 
drilled into abandoned areas to ventilate 
them. Other steps such as inerting sealed 



areas by injecting nitrogen may also be 
warranted and should be explored with all 
deliberate speed. 

For now, only seals constructed of solid 
concrete blocks (also known as Mitchell- 



An explosion-proof seal 



Pilaster center 



Transverse pattern 
of laying block 




Staggered block array 
to strengthen pilaster 



The diagram above shows a solid concrete block seal (also known as a Mitchell-Barrett seal). For 
extra strength the blocks are staggered - laid both lengthwise and crosswise — and all joints ' 
are mortared. To provide strength at the edges of the seal, the seal is hitched into the coatrib. 
When a seal is to be constructed above a specified height, it must be further strengthened by ■. 
including a pilaster — an extra row of staggered blocks in the center as shown. Construction of 
such a seal is time-consuming, labor-intensive, requires masonry skills, and can involve risks : 
such as musculoskeletal injuries while handling the heavy blocks and the possibility of being 
injured by a rib roll while hitching the rib. Consequently, alternative seals were developed and : : : 
have become popular. Some, such as cementitious materials poured or pumped into frames 
filling the entire void between floor and roof may have bulk and strength sufficient to withstand 
severe explosions. But Mitchell-Barretts should be thought of as the gold standard. 
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Barrett seals) or seals of demonstrated equiva- 
lent strength should be used for construction 
of seals in West Virginia and throughout the 
country. Ivfitchell-Barrett seals (see diagram) 
have successfully withstood explosions 
generating pressures: far greater than 20 psi 
and offer a much Mgher level of protection 
man afto rdied by 0meg8 blocks arid- £>ther 
a1ierrmtfo?e seals. 

1 

Jtn a related matter, research needs to be 
[conducted to better understand the impact 
jfchat variations in mining height and abrupt 

banges in the cross-sectipnak area of rnine 
pxiiries in a sealed area may 'have on trie 
jvelocity of an explosion. At Sagb^fpfr Sfcample, 
fbottom mining had been done mmlsarea 
jwhere the explosion occurred Wi^e^d to 
fknow the impact that ta^ 
have had on the strength, : ve^dt^|anj£ : 
direction Of the explosive ^cc^s-reSulpag.; 
from the methane ignitiSfiSs isvwMJfoown, 
\ the velocity of water intireSis wheri; Jr&fOves 
from a large pipe to a smaftlff pipie|^a^c|idn 
known as the Venturi EfferlS-BetiaisJftir acts 
in the same way as water, 'a%*fexptei|reforce 
which isimitiated in a Jargi^at^ % flpn 
forced into a smaller space^^rt be |x$ected to 
result in a similar increase ini velocity m 
addition, turbulence that is cheated when a 
blast wave passes across et$y obstructions or 
sudden mirung-height changes increases 



mixing of stratified mine gases and can 
enhance propagation effects. 7 

Computer modeling systems are available 
through institutions such as Sandia National 
Labs, Naval Surface Warfare Cenier, Army 
Corps of Engineers facilities, and others. Such 
tests should be funded and undertaken 
irnmf )0iNfee3^;morder:.tO:lMt^ understand 
the eipipsiy#f prces which could be poten- 
tially createC ift coal mines by large and, 
numemm^angep \i&es$£$ > height due to * 
bottom r$|if|^? ; s ■■' ■'. ■ '" " 

In additton,t0; iMmjSaWrtg the current mora- 
torium on tj^mse o^PmegabloTeliSasseals^ 
comprehefjslp surv||p of the numbers and 
locations offimegarf^Gi type seals currently 
inuM^ol^lbeco^^itedy and:plan£ to 
retrofit Mfl|^wrse^|comf lislt the construc- 
tion c^e1scrj||i|^n^pr^p^seals wiiaii a spejbific 
t&letalbfe ^fteWJliSbQ \^xtm^ wiitf| eactf \ffest 
VMnialrr^eBtearer^o'ias^lp for de^el- 
o^in^plan^^^bjeti- f j appro^alff the West 
TT * :: ■--■'- '^ M -'HealiSafetyand 



m- 



if-'- 



m --m 



Until measures such as these have been taken, 
every sealed area in every underground coal 
mine in West Virginia and throughout the 
United States should be considered a poten- 
tial time bomb — - and treated accordingly. 



SOURCES 

^IOSH Technology News 489, Reducing the Danger of Explosions in Sealed Areas (Gobs) in Mines, May 
2001. 

2 For more information, see: www.msha.gov/regs/complian/PIB/2006/pib06-14.asp 

3 A review of the statutory and regulatory history of the present standard is available at www.wju.edu/ 
sago/ def.asp. See Memorandum for the File, MSF1A 20 psi Seal Standard. 
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4 Mitchell, Donald W., Explosion-Proof Bulkheads: Present Practices, Report of Investigations 7581, U.S. 
Dept of the Interior, Bureau of Mines, 1971. j 

5 NIOSH Technology News 489, Reducing the Danger of Explosions in Sealed Areas (Gobs) in Mines, May 
2001. 

6 MonteHieb, memorandum, 7/11/06. 

7 Monte Hieb, memorandum, 7/5/06. 
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gZ Did the miners' 
O SCSRs fail? 

', . . The mine filled quickly with fumes and thick smoke, . . The first 
thing we did mas activate our rescuers, as we had been trained. At least 
pur of the rescuers did not function. I shared my rescuer with jerry 
Groves, while junior Toler, Jesse Jones and, Tom Anderson sought help 
from others. There were not moiigh rescuers to go around. ' 

— Randal McCloy, Jr. 1 



When Randal McCloy; Jr., the only survivor 
among the miners trapped in the Two Left 
section oi the Sago Mine on January 2, recov- 
ered to the point of being able to release a 
statement to the families of his co-workers on 
April 26, he delivered terrible news. The crew 
had survived the explosion, only to discover 
mat their first line of defense — the self- 
contained self-rescuers (SCSRs) they carried 
into the mine with them every single working 
day — had failed them. They could not make 
all of their SCSRs work. Without enough fully 
functioning SCSRs to go around, there was no 
way as they understood the situation, for all 
of them to make it safely out of the section 
and back to where there might possibly be 
respirable air. 

When Mr. McCloy in his continuing recovery 
was able to be interviewed by state and 
federal investigators on June 19, he amplified 
on his earlier statement explaining how he 
struggled with the non-functioning SCSRs 
and could not make them work. He described 
sharing his own SCSR with his roof -bolting 



buddy Jerry Groves, and how he struggled 
with Mr. Groves's SCSR: "I fought with it for 
I don't know how long, trying to mess with 
that valve, blow air through it or anything 
I could do, but nothing would work. 7 



"2 



The apparent failure of some of their SCSRs to 
generate oxygen may have doomed the 
miners trapped on Two Left. Without enough 
functioning SCSRs to go around, they could 
not have tried to walk out of the mine/ know- 
ing that they would making their way 
through lethal concentrations of carbon 
monoxide and that any miner without a 
working SCSR would rapidly succumb. 
And it is impossible to imagine any of them, 
in that situation, simply walking away from 
their fellow miners. 

Instead, according to Mr. McCloy they tried 
to make their way together to where they had 
left their mantrip — yelling to keep track of 
each other in the blinding smoke — but had 
to abort that escape attempt when they 
encountered thick dust and swirling smoke 
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and what they believed was impassable 
debris. "We couldn't escape the smoke/' Mr. 
McCloy recalled. '"There was nowhere to go 
because it just lingered everywhere, you 
know, just everywhere you went/ 73 

So the miners returned together to the section 
face, where they hung a curtain as a barri- 
cade, began trying to signal their location to 
the surface by beating on roof bolts with a 
sledgehammer, arid shared the limited num- 
ber of SCSRs that did seem to be working. 

Meanwhile the miners on the One Left crew, 
further outby the explosion, were making 
their way into the escapeway and out of the 
mine after being engulfed in a rush of air, 
dust, and debris. Seven of them donned their 
SCSRs. From their subsequent testimony to 
investigators it appears that, with one pos- 
sible exception, all of their SCSRs worked, 
although at least two miners had some 
difficulty using them. 

Mine Safety and Health Administration 
(MSHA) investigators subsequently recov- 
ered all of the SCSRs from the Sago Mine, 
including the Two Left section, had them 
tested by the National Institute for Occupa- 
tional Safety and Health (NIOSH), and 
reported that all were in working order. This 
seems to raise the question: Who is right? 
The miners who believed that their SCSRs 
failed, or the laboratory technicians who 
examined those same units and found them 
to be operational? 

That is the wrong question. The right ques- 
tion is not whether SCSRs work well under 
ideal conditions in a NIOSH laboratory. 
The question is whether they work in the 
mine, in an emergency, when they're desper- 
ately needed. 



To address that question, we must look first at 
how an SCSR is typically used, arid men at 
the quality of the training provided to the 
miners who must rely on them. f. 

The situation on Two Left in the moments 
immediately after the explosion tells us all we 
need to know about the kinds of conditions in 
which an SCSR is likely to be used. The mine 
suddenly fills with noise, smoke, and fumes. 
Ifs pitch-black. The smoke and dust are dense 
and swirling. A miner's cap lamp" — much 
more powerful than an ordinary lashlight — 
cannot penetrate the murk The mine atrno- 
sphere becomes terrifyingly foul and stays 
that way. Breathing immediately becomes 
difficult. Miners quickly lose contact with 
each other and can easily become disoriented. 
They know, instantly, that they are in a 
desperate Hfe-and-death situation in which 
seconds count, and that the SCSRs they carry 
are their first and possibly last line of defense. 
So their first priority is to activate their SCSRs 
— under just about the worst kind of stress 
imaginable. 

The Sago miners were equipped v/ith the SR- 
100, an MSHA-approved SCSR manufactured 
by CSE Corporation in Monroeville, Pennsyl- 
vania. Like other SCSRs approved by MSHA, 
the SR-100 is rated to provide a minimum of 
one hour of breathable air while the user 
breathes under exertion, such as while escap- 
ing a mine, and in laboratory tests: has pro- 
vided approximately four hours oz air at rest. 
The belt-wearable SR-100, which Weighs 
about six pounds and costs about $680 per 
unit, is currently the most widely used SCSR 
in U.S. mines. 

Problems have been experienced with the SR- 
100 over the years. In 1998, for example, 
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MSHA issued an alert to the mining commu- 
nity after finding that some SR-lOOs emitted 
higher than normal levels of carbon dioxide 
in the air supplied to the user. Although the l 
SCSjRssiftt functioned, MSHA warned that 
miners using them might find rnlemselves 
breathing uncbrnfbrtably^fkst and more 
deeply than expected/ possibly causing them 

cusdardj^ifc C^ suggesfrflhat-fe devices 

MStft|3e|^ 

<^©nffici^dil^^ *■ : ' 







bona 



;"H «■. 



V-:«--M 



:?;% 



Sirn%r^fpi&is/^^ after 

manulac^i^d'from 19li'4b 1993 had deterio- 
rated rp^^^&I :^edge^i to replace any such 
units, a^^^ubse^UenCyniodytfiedlthe SRr 
100's hps&fesi^. MSlp^^ 
tors to jsetonn; regjoiM^ fhormgh inspections 
of meirfeliEs/^ento^&om service any units 
with dele^lalfeidaifel^ 
units. KpSA also advised; placing extra 
SCSRs 04 each niining section 

Given the widespread use of the SR-lOO, 
however]' problems haye been relatively rare, 
and it has generally been, considered a reliable 
unit. But general reliability is no comfort to a 
miner suddenly facing a ^-threatening 
emer^n^ At that instant, the miner's only 
question if : "Can I get this thing on in a hurry 
and wiH ft work?'' 

The ans^ver to that vital question is riot as 
simple as we would Kljce, A number of vari- 
ables ai;e involved, the; most important of 
which is?fhe quality and frequency of the 
training that the miner may have received 
prior tor heeding the StSB in an actual 
emergency. 



Activating and donning the SR-100 requires 
practice and clear thinking, The miner re- 
moves the SCSR from its pouch. Holding it in 
his hand, he kneels on the groutid atidrfe 
moves his hardhafc so that he can shine his> 
cap lamp on the area immediately in ffcon^of 
him; He ! operisftie SCWby^tin^fcllatch ' 
ontop^^wli^supfJosedfy allow htot& 
removelroth thirty - 

cove^fjh 
beetiittft 
edgesii|i^ii| 
then r$t$0%00: 
uhir] 
lose 
nedks- 

ta|dn^r^|fc^^i^»t|l 
wkcl#At3Jp 



mo 




gd^e^j^cl^dSfc the. 





Donning an SCSR is awkward and uncomfortable 
under the best -of circumstances — . let alone in a 
smoke-filled mine. 
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reserve to help inflate its breathing bag). He 
extends the breathing hose, removes a plug 
from the mouthpiece, and inserts the mouth- 
piece in his mouth, biting down hard on it to 
hold it in place. He pulls the two nose pads 
apart and affixes them to his nose, completely 
closing both nostrils. Although it is 
counterintuitive, he then exhales into the unit 
to get its rebreathing mechanism going; He 
puts on the safety goggles. He adjusts the 
neck strap so that the SCSR rests on his chest. 
He then fastens the waist strap tightly to keep 
the SCSR from swinging loose as he moves. 
He puts his hard hat back on his head, stands 
up, and starts planning his escape. (He can't 
voice-communicate with other miners while 
using his SCSR, so he must try to maintain 
physical or visual contact.) If everything goes 
perfectly, he gets his SCSR up and running in 
about 30 seconds. 

It isn't easy, even if you've been thoroughly 
trained and are young and in great shape. If 
you're older, and not in such great condition, 
if s harder. If your training has been superfi- 
cial, and if you haven't been retrained re- 
cently, if s harder still. If you wear eyeglasses 
and they've been blown away and you're 
blinded by smoke and grit, and you're chok- 
ing, gasping, and at the brink of panic, if s 
harder yet. Several of the One Left miners 
discovered that they just about could not do it 
without help from other miners. 

Moreover, the challenge doesn't end with 
donning the SR-100. It is possible to 
"overbreathe" the unit — in which case it will 
feel to the miner as though he is trying to suck 
air through a crimped drinking-straw instead 
of breathing through a hose. As ICG's assis- 
tant safety director, Johnny Stemple, ex- 



plained while demonstrating an SR-100 at the 
May 2-4 public hearings in Buckhahnon: 

"The [SR-100] will provide oxygen at a certain 
rate. And you can overbreathe those rescuers. 
You can breathe faster than they can provide 
oxygen. If you're in a mode where you're 
moving very fast, very quickly, you can 
overbreathe those units. You have to slow 
your breathing rate down or slow your pace 
down to allow those units to produce oxygen 
at — or to allow your body to take in the 
oxygen as fast as [the] unit is producing the 
oxygen. If s not a unit that provides pressure, 
so when you activate the unit, there's not 
oxygen corning out of it. You have to breathe 
into it and breathe out of it, or suck out of it, 
to get oxygen. And you can outbreathe 
those units." 4 

Stemple's description, while accurate, does 
not mention another complication that can 
arise if a miner has not been thoroughly 
trained on the SR-100. In fact, the unit does 
generate oxygen very briefly when it is first 
activated — "a few puffs," as some trainers 
say — so it is possible to get the impression 
that it is working comfortably at first but then, 
after a couple of breaths, breathing may seem 
to become much more laborious. Someone 
thoroughly familiar with the unit would 
understand that it is still functioning, just 
differently — because, after those first few 
puffs, the unit needs to have the user actwely 
exhaling into the rebreathing mechanism in 
order to be able to convert exhaled carbon 
dioxide into oxygen. However, someone who 
has never had to use the unit could easily get 
the impression that it has suddenly stopped 
working, or that breathing through it has 
suddenly become unnervingly difficult. ; 
Instead of making escape from a smoke^nlled 
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mine easier, the SCSR is making it even 
harder — or so it may seem. At that point 
even a veteran miner might be tempted to 
■make the potentially faraidecision to give up 
on using the SCSR, Roping somehow to get 
along without^ 

We do not know whether this is exactly what 
happene$to the miners on Two Left, But we 
do knoW Wr^rrMters:^- that sornfe of^Bem 
wer^ eonlstas^^ 
workings ™j4o not for a fr^omerl^helieve that 

the mirj^tr|ppW^ 
petent. We- ar^sure^ however/ that#ey had 
not been, a4e1|&afe^tr£fa 
SCSRs^anf fhere m ^^pmffif^hat 
some of fmeiqSRs rlje^r^idnJW^^eeri 
badly l^ar|e^rto# lo^£^osu^$o the^ 
rigors of da^teansportationinto and out of 
me mine. 

From testimony provided to MSHA and state 
investigators and at the May 2^4 public 
hearing, we can be reasonably certain that 
those Sago miners who received SCSR train- 
ing after International Coal Group acquired 
the mine Were, in most instances; required 
only to demonstrate to an instructor that they 
knew how to: don the unit, while in other 
cases they may have simply been shown how 
to do it. (And in at least one case a Sago miner 
testified that he was asked tb sign a slip 
certifying that he had [been retrained on the 
SCSR when in fact he ihad been absent that 
day.) 5 It should be saild, However, that the 
training provided by ICO was probably 
typical for the mining industry at this point in 
time. 

The Sago miners did not actually breathe into 
a unit, because that is not part of the required 
training. And there can be no doubt that they 




did not experience in training the kinds of 
challenges, including overbreathing, that they 
would face in a real crisis. 

The reason why there can be no doubt? about 
mat is mat ICG has not purchased the &BJ£> a 
$220 tr^nihg umTbmarketed ^f 6PE d#igheU 
to ^give me user, a chande to experifittpetn^ 
ser^atip^&afc^ t 

turp^ips^ps^ 

vork^fap^etjing'*: 



■-■■ ='us-' fi . : '•'• i Hc< ■ ;; : ■'"■:• 

Again, it should &e noted that IO£*isby/'no ; 
means alo^e in opting not to purchase this 
CSE traiitJ$g mo4sL. As &r as we have feu 
able to determine, CSE has sold few if any of 
theseunfefo Ul$ coalproducersi who 
understandably prefer; the less exjpensi^ 
approaxlt oius^^6id!SRTiOG$ ^ training 
models, fifte Sfetli|0 h^ a storage life iM 10 
years; afteiiwhlcnu^ 

use&ftir h#nfn^) !Ehe ^arru%!ila^rer reports, 
however) $|at the SlMis in wMespre&^fnse 
in Austria/ not ^ government regi^ation 
but byk IJ^tyof ■ care - agreemerlf ; w$Jfih the 
mining 1 fiii^^ \ ■ 

realisanf!(iSB©ai^^ ; ; 

imperative, 

We need that attitude in West Virginia and 
throughout the coal industry in the United 
States. Whether it would have sayed the lives 
lost on Two Left is something we cannot 
know for sure.iWhat We can say is that more 
thorough and realistic SCSR training — - and 
at more frequent intervals than the annual 
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retraining required by the regulations that 
were in effect on January 2, 2006 — would 
improve the odds that a miner can count on 
his or her SCSR in a crisis. And improving 
the odds is a large part of what survival is 
all about. 

The fact that four of the SCSRs relied on by 
the Two Left miners did not work for them — 
leaving them with not enough SCSRs to go 
around — is tragic. The fact that NlOSH's 
subsequent tests found all of the SCSRs from 
Two Left to be in working order compounds 
the tragedy because if those tests were accu- 
rate they can only mean one thing: that the 
Two Left miners, even though most of them 
were veterans, had not been sufficiently 
familiarized with the challenges of using an 
SCSR in an emergency setting. 

Going forward, it will be necessary at mini- 
mum, to do on an industrywide basis what a 
few companies already do: train miners in 
realistic settings, including special rooms or 
trailers that can be filled with (harmless) 
Hollywood smoke. Every miner needs and 
should have that level of SCSR training, 
repeated frequently enough to retain it in 
memory. As Joe Ryan, a veteran member of 
the One Left crew, described the experience of 
struggling with his SCSR on January 2: 
''We've heard it so many times, we could do it 
in our sleep. But then, when you have to do it, 
ifsa different — it's really, really.../' 8 He 
didn't finish the sentence; he didn't have to. 

In addition to immediately improving train- 
ing, we need to address the urgent question of 
whether the SCSRs currently in service can be 
counted on to work in practice. The West 
Virginia Office of Miners' Health, Safety and 
Training is attempting to address that ques- 



tion by requiring mine operators to inventory 
SCSRs and report problems on a quarterly 
basis, effective August 15, 2006. 9 This should 
be a useful development. However, SCSRs 
should also be field-tested. The best way to do 
that would be to give federal and state inspec- 
tors the authority to ask individual miners on 
working sections — at random, Without 
forewarning, and on a voluntary basis — - to 
don their SCSRs and walk out of the mine, or 
at least far enough to get a good feel for 
breathing through the unit Since the unit will 
then have to be replaced, and because this 
safety exercise will also be seen as downtime 
and lost productivity, many coal operators 
canbe expected to vigorously oppose this 
proposal. But some will surely recognize mat 
as we absorb the lessons of the Sago Mine 
disaster — in which the initial explosion 
seems to have been followed by one tragedy 
after another — this is the very least we can 
do to prevent a recurrence. For those opting 
to invest in and use training-model SCSRs, 
the random testing requirement could be 
waived. 

Another necessary step is to reduce the 10- 
year life expectancy currently permitted for 
SCSRs. That time period, we believe, is 
arbitrary and not based on any laboratory 
determinations. To create a greater margin of 
safety — including guarding against the risk 
of malfunction from the repeated wear and 
tear that SCSRs experience as they are trans- 
ported in and out of mines daily — SCSRs 
should be withdrawn from use after a shorter 
period of service. 

Moving beyond these interim measures, we 
must immediately take steps to accelerate 
development of the next-generation SCSR. 
The SR-100 and similar units produced by 
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other manufacturers represent technologies 
that are more than two decades old. Despite 
their obvious performance limitations and 
increasing obsolescence/ there ha^beetlno 
serious effort to' fast-track the research, 
d^ej^rnent> and deployment of the next 
generalibn WSB& andMOSMhWenot gone 
mtich Beyond w6^ 

sionfe> B^^on^h^Bter^di^Wf rii ^ ■,: ■ ■ ■ 
assist researcher^ inveniors\andn : vate 



ers Igtti^^a irx^ 




1.1, >, ► 



\hK^^mc^:-^mJ •& 



This must ctiarig& SeWarlr^t-geUe^f 6ri| . ■' : 
concepts are wbrm^oM|Miori/ in1^Min||il fl 
hybrid SCB&wJhiteh ; i$ 
can copverrto itmdM^^^MM^M^%^ 

permit snppl^rneb&ry upfetft ^ldie$|e^iD 
the mafriitmft wblfe iri usfeV^m^riarm^to 1 * 
need ^^^e^'^i^^^i^^^^^^ 
tion, a prototype twp%^#^ 
oped t^C)M<M m0^^S^k0^ 

Health and Safety Sym^^^^mbe^i^'- 

West Virginia, on Aprilpril, 200oy shp» ; 

promise arid morif a fur^^ 

testing. Theunit cart be'-stoipd M pc|cfea|>fe 48- 

unit cacfe ^pt 1 within^ 

working sections* arid (m#a cbinibtrf^llialf- 

face ma$k, i0he&fkm &t$$$0$p%^ 1#t|ia 



voice transmitter that allows communication 
while breathing. This represents an obvious 
advance that is worthy of further support. • 

White there is acleat need topush ahead with 
development and testing of next^eneratrori 
SCSRs, there has been a vacuum of ka|dership 
at the rational! Jevek This, too, mmsfcehafige, 
bt##$es&^gi^ c^eiSino^ne^.ts^waitefar - . 
thar^la^^^ ' 

d#T"'"' 

fe|| 
sttal^ffidifMal^ 

of ] §fi$$e^&$$iM Wo0i|0::tifeg^l^i^i&s;t : - 

gene^ai^n^- tifbre a^e^gemeiaf ®aiCSR 

isdiv#i^^ i . 

relfa^ijltpi^^ 

chas'^jfjiftl 

Mim^m^^si^0d^^ not ha$e ijhe luxury 
of i^alSifflgSrfet fe for; to safety protection 
they nee^ffvbwi ijisbouldbe a Jteghi priority for 

We"Stf^r^iM^|Ateg)iwlth manufacturers, 

to ^^^§mAp^^mk^^^m^ 

deplefnl fepojp^inextigenemtion ©fMsCBRs. 
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Why did the mine rescue 
effort take so long? 



There is no end to the heartbreak. 

Think about James Bennett, writing a mes- 
sage on a scrap of paper as he and eleven 
other miners awaited rescue behind a curtain 
serving as a makeshift barricade at the face of 
the Two Left section of the Sago Mine. It was 
4:25 on Monday afternoon, January 2, and 
they had been trapped and waiting for help 
for almost exactly ten hours. The air was foul 
with carbon monoxide. Three minutes earlier, 
at 4:22 p.m., carefully noting the time, he had 
written: "Time is running out for us. We have 
not heard anything from the outside yet." 
Now he started another note: "I love you..." 
That was as far as he got. 

4:25 p.m. At that hour, mine rescue teams 
were still waiting outside the mine, still 
waiting for permission to go in. It would be 
another hour, in fact, before the first teams 
were allowed to begin exploring the mine — 
exploring from the portal, more than two and 
a half miles from where the Two Left crew 
waited. And it would be more than another 
30 hours before rescuers reached the face of 
Two Left, No. 3 entry; heard the sound of a 
miner gasping for breath; tore back the 
curtain being used: as a barricade; and found 
the trapped miners. By that time — 41 hours 
after the explosion — all but Randal McCloy, 



Jr., had succumbed to the carbon monoxide 
that permeated the mine atmosphere^ 

For the miners' families^ and for the miners of 
the One Left crew who survived the blast, 
and for the mine superintendent and the 
other men who tried so courageously to go to 
the rescue of the Two Left crew in the first 
chaotic hours after the explosion — f pr all of 
them, the unending nightmare of the Sago 
Mine disaster swirls around one central 
question about the rescue effort: Wiy did it 
have to take so brig? 

There is no satisfactory answer The best we 
can do in this report is to look at what hap- 
pened and try to understand, without un- 
fairly second-gnessing anyone after the fact, 
what the thinking was in the rescue com- 
mand center. At this point in time, still await- 
ing the outcome of MSHA's internal investi- 
gation, we have incomplete information 
about exactly how those decisions were 
made. Based on what we know thus far, 
however, we need to consider why the rescue 
effort largely failed and what must be done to 
improve the odds that the next mine rescue 
operation will be more successful. 

The explosion occurred at 6:26 a.m. on Janu- 
ary 2. As soon as he became aware that the 



57 



Case 1 :06-cv-01053-JDB Document 12-2 Filed 07/21/2006 Rage 61 of 102 



Two Left crew had not been heard from and 
was not responding to calls from mine dis- 
patcher Bill Chisolm, mine superintendent 
Jeff Toler gathered maintenance chief Dick 
Wilfong, safety director Al Schoonover, and 
assistant maintenance chief Vern Hofer and 
headed into the mine. They were in such 
haste that they did not think to bring a two- 
way radio or gas monitor with them. They 
encountered some miners not far inby the 
portal and told them to exit the mine. Then, 
pausing near a phone to check in with the 
dispatcher, they were heard by the escaping 
One Left crew, who were making their way 
out of the mine in the parallel escapeway 
entry. When a One Left crew member poked 
his head through a man door, hollering to 
make the crew's location known, Toler in- 
structed Wilfong and Hofer to take the men 
out of the mine onToler's mantiip. 

The One Left foreman, Owen Jones, whose 
brother Jesse was on the missing Two Left 
crew, refused to leave the mine. Jeff Toler, 
whose uncle, Martin Toler, Jr., was the fore- 
man of the Two Left crew, asked Owen Jones 
to stay by a mine phone while he and 
Schoonover advanced inby on foot. About 
half an hour later, around 8:00 a.m., Wilfong 
and Hofer returned from the surface with 
radios, gas monitors, self-contained self- 
rescuers (SCSRs), and supplies to restore 
blown-out ventilation. The five men then 
advanced further into the mine on the 
mantrip. At 32 block they observed a blown- 
out ventilation stopping between the track 
and the intake escapeway and hung curtain 
material to keep the air flowing inby past 
them. They continued to advance in the track, 
hanging more curtain as they encoimtered 
more blown-out ventilation controls between 
32 block and 42 block. 



At 42 block, their handheld gas monitors 
alerted them to the presence of carbon mon- 
oxide (CO). They knew nothing about the 
condition of the mine atmosphere: ahead of 
them. Worried about triggering another 
methane ignition, they de-energizcd the 
mantrip, disconnecting its batteries, and then 
proceeded on foot in the intake air entries. As 
they advanced, they encountered thickening 
smoke and higher CO levels, and found 
multiple ventilation stoppings blown out. 
Stopping to continue hanging curtain to 
advance the air flow, they had to wait for the 
CO levels to drop before moving ahead to 
hang the next curtain. 

As they approached the outby end of the 
mouth of the Two Left section, continuing to 
hang curtain, they realized that the CO levels 
were taking longer to drop, and they found 
themselves getting into dense, swirling 
smoke. Thinking that the air flow must be 
short-circuiting somewhere behind them, 
Toler asked Jones and Hofer to go; outby, 
retrieve curtain, and look for ventilation 
controls in need of repair. Then he, 
Schoonover, and Wilfong made their way to 
58 block, at the mouth of the Two Left section. 
They could see nothing of the section from 
their position near the intake escapeway: the 
smoke was too thick. 

Somewhere in there, they knew, the Two Left 
miners were likely to be trapped ^- if they 
were alive. A few times the three men heard 
sounds, and they yelled toward the sound, 
hoping it was someone coming toward them. 
But no one called back: most likely they were 
hearing distant falls of pieces of roof, jarred 
loose by the blast. 
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Toler, Schoonover, and Wilfong stood there 
for awhile at 58 block, hesitating, trying to 
decide what to do next They thought that if 
they tried to restore ventilation into the 
section, fhey might be feeding fuel toairre, or 
creating ah explosive rrrixture of methane aftd : 
air. If they donned their SCSHs> which wotObd 
give therhahhoiiirof re^^able.ait; they ' 
■ rmgJtiprn^^lWs^ 
the ses^o^r^^hl^h'alf au^'from 
m^y^rist^ft^ 
the w#P|'> ;.: : %* K: * - *' ■ ' ■" ■ ' < : ; ■ ' 



Jeff Toler wanted to go in ahy^y Dick 
Wilfong, who bad been a niihe: rescue team 
captain; and was a veteran of fires and other 
mine emergences; worned^abbuf thetislcs. 

"I didn't think we could 'gd arty further/' 
Wilfong later testified. "One of us would go 
do wn.. . 1 knew we was going to have to put 
our selr-cohtsined self^scuers on JAnd we 
didn't have but a cdupy extras with us. And 
there was three of kts rhe|iat ; iifaat-djd&.. If we 
all put out rescuers on^and tried to ^6 in there 
with no line or no ways; to corrmiu^iicate other 
than hollering at each otner; fhat w£ would — 
somebody would! -^ maybe all iOf tfe would 
perish... Ahd even if we went in th^re and 
found somebody/ what was wegofingto do 
then? Say if we would have lo^hd ^pf-men 
or five men or four men. Th$n youf ve got 
two rescuers arid iyou've ig^t piife c^^urself, 
youknok Who doybug|iye| them ifr> you 
know, if you've/ got rnom||eJDpJe thari you' ve 
got rescuers? ■Whatftfe'ydlt'^ifi'afc^e 
like that?" 1 ' '••» 

It was an agonizing decision. At about 9:30 
a.m., roughly three hours after the explosion, 
Jeff Toler picked up the mine phone at 58 
block and reported, to the dispatcher that they 



were abandoning their attempt to reach the 
Two Left crew and were coming out — 
walking, because they did not want to take 
chancesby re^hergtzrngthferr mantrip. Toler, 
Schoonover, and Wilfong made; their way 
back into the intake escapeway where, ■> 
further outby; Jones and rforer : wer^warong 
£®t tent The five n)en w^nld; emerge^f^^ 

By that mhe^the ^ mine^hattefen pate^undgr 
a so-called $$ brfeM&nd; beieausem&rehas 
been e^nti&^ersy^otft ^at'^frindant); a$d 
how tfcim|^n^rl^Me Wlard»fr#i* r 
enced; the subsen$ien%mj^ rescue0j@fert; :we 

shouii pauSahii^Mp^ 

;.-■-:,.:■:; vj :K-.-n;i-r : i .■•;«. i. *■ ■'■-■ ■■■■ \-\ 

As des^d^edin tnW^ti ip&is ^^flev^en^'else^. 
where|nfh%;rep©^ 
Groups assfetarWs^p dfeepfc jishnny 
Stemplje> began, trying t& :jfeach federal; and 
statealttrlo^es.a^^ r4ughry 

one h^ur^aftr m§4xpysii*n, Rifvas ai holiday 
and he feS&fyihftdto f^c^^ferieo^feraing 
nothrrtg^it*^^ 
vdideilp-'j^sfdl^^' ' '■'''■ '' ■■& 

At about ^£0 a.m>/#temple reached John 
Collins, an inspector for the West Virginia 
Office of ^ri^rs ' Hiarm, Satety & Training 

(WV0iN#te 

BuckhanfeSfi^ arriMefd at ttoe mine at about 8:15 

a.m. ahdftgsped ^5lc|(nho^p]^er, which had the 
effect Off ii^gttt^ : t0:lhe,mihe except for 
rrdne:reslu0purpd^;(see the synopsis of 
events ropifctt£ tgxt|3f <the prefer)* He also 
issued iirteli^c^$ it^he^inimorujtoring 
carbon ;njfe^xi^ oxygen 

levels infh^ aiN|ei|%n entry atl'the portal. 
(The ;mrrfe lad- a Mdwirig^entflauon system, 
meariin^iiat tl^ fflirtefiti forced air into the 
intake enfry and! tjt^tit Ithen circulated 
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through the mine by means of an extensive 
network of aircourses and ventilation controls 
before exiting at the return entry.) 

Then, at about 8:28 a.m., Stemple got through 
to Jim Satterfield, an MSHA inspection 
supervisor, and described what he knew 
about the situation at the mine: a possible 
explosion, two crews underground, one of the 
crews unaccounted for, five men trying to 
make their way toward Two Left. Satterfield 
reportedly told Stemple he would contact 
Other MSHA officials. At 8:32 a.m., he issued a 
103(k) order over the phone, instructing 
Stemple (as Stemple recalls the conversation) 
that no one was to enter the mine or do any 
work at the mine pending the arrival of 
MSHA personnel and approval of a mine 
rescue plan. 2 

Section 103(k) of the Federal Mine Safety & 
Health Act of 1977 reads as follows: 

In the event of any accident occurring in a 
coai or other /mine, an authorized repre- 
sentative of the Secretary [of Labor], when 
present, may issue such orders as he 
deems appropriate to insure the safety of 
any person in the coal or other mine, and 
the operator of such mine shall obtain the 
approval of such representative, in consul- 
tation with appropriate State representa- 
tives, when feasible, of any plan to recover 
any person in such mine or to recover the 
coal or other mine or return affected areas 
of such mine to normal. 

A (K) order does not actually close a mine, 
nor does it mean that MSHA takes total 
control of the mine. The thinking behind 
Section 103(k) is that mine management 
knows the mine better than anyone else and 
should have the primary responsibility for 
putting a rescue plan into operation, but that 
MSHA and state mine safety agencies such as 
WVOMHST have a statutory responsibility to 



ensure that the operator's plan is sound — 
and therefore, for the protection of miners, 
must have the authority to approve, disap- 
prove, or require modifications of the plan. In 
theory, the imposition of a (K) order creates an 
orderly mechanism for shared decision- 
making — a way to expedite a well-planned 
mine rescue operation while sharing responsi- 
bility for managing the risks involved. Over 
the years it has often worked well. 

In the aftermath of the Sago Mine disaster, 
however, there have been lingering concerns 
about how the (K) order was implemented 
and whether it had the effect of impeding the 
rescue operation. Satterfield was not physi- 
cally present when he issued the Order, as the 
Act requires. Pending completion of MSHA's 
internal investigation, it is not clear whether 
he was fully informed of conditions at the 
mine, including the fact that Toler's initial 
rescue effort had gotten to within less than 
3,000 feet of where the trapped Two Left 
miners were thought to be — and that the 
rescuers had been able to proceed to that 
point barefaced (that is, without having ito use 
their SCSRs), an indication that much of the 
mine atmosphere had not been severely: 
impacted by the explosion and that the { , 
ventilating system was largely functional and 
could be quickly and easily repaired, at least 
as far as 58 block. 

This has given rise to the view, widely held 
among the victims' families and by some of 
the other Sago miners, that MSHA, by issuing 
a (K) order, put the brakes on what otherwise 
might have become an aggressive :and per- 
haps successful rescue mission — and one 
that could have saved precious hours by 
starting in the vicinity of 58 block iratherithan 
at the portal. ; 
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Given the long duration of the Sago Mine 
rescue operation and its outcome, this view is 
totally understandable. But there are several 
prpblerris with it 

First, the imposition of a (K) order does not 
absolve anyone ori the scene — ^ TvJSHA>: 
WVOMHST, or ICG — from responsibility for 
developing; agreeing upon, a^dr^plenjeeiH^ 



irtgtihemosfcag 



^•&$ffl8$$Q&& 



is deemek j^sfblaundefcipdisiiM^^^ 



K: f: 



;-st.<£.- ■'-*■>* -It-: 



Second; it is cfekc tib^^K^^peitgop^^tto 
went uVilfer^uTu^ myope's ol 



witkdrawfk^edfe ;f afe$rfj!|fr tfoixejirt* '? 




ICG had no one on-site who'" was trained and 
properly^ejquipped for such-i misslptf . i 5 ^ 
though metf&efs of the Oiie Left cret# coura- 
geously volirtfieered to gobackuh^lel^oiihd 
later thaf r^rriing to search for the : ffe Eeft 
crew, a sfre^g case cart be r|#3e tn^wwouild 
have be^ierjlrinjalry i^ ibted I 

them fofo ialoxic, sm6key3IiN| mii|^atiitn<^ 
sphere eqM|>£>ed only with meir SGSRs, 
unable to colhirnufticate to ^fsurfacefeim 
inby 58 blocjc {because the rnine plipmes toby 
had been jertodked out by me 1 explbsibh and 
their two:#iay radios had: Ittfrrfed; ranged 
facing trie possibility of er^otfoterir^arlce 
and r0uo^i|t]^ -the risk o| triggering^ sfe£6rid 
metharii:|gr|^pnL. '"•*•': T ^ 

Third, the evidence available to us thus far 
suggests that at no time during thjerescUe 
operation did ICG go to MSHA and ■ ; 



WVOMHST with a firm plan for a more 
aggressive rescue strategy than the one that 
appears to have evolved by some sort of 
consensus among those mAe command 
center* l^dlGGdo^^^ 

WTONtHBT refused to considefcsucb apian> 
there might be rrtore of a basis for criticism 
than hp# ejftsts. ^fiile it rriayberlaBOnable 
toq&es^oa whether ^ere^ipjae^frate^'' 




WfteB® 






'iOi-. 



like ma^^rj^% compafiie^/ IG^hlad no 
trame^^me^^eliea^tsof its %^&t any of 
its operations in ^ West%gpaik;Kentiit*|ky> arid 

MmfM^k;. The nearest <JGG team wa# at its 

Vip^£^^^M0^sM^ikj iBrA|&i ; moise ■ 

thar^fp&mfte^^ 

effect ^ttjanuar^ t required ever^ tome to be 
provtd^ eMagen^;sle!imces byvtrine rescue 
teams leafed nS^&^^^sm twoJhours from 
the- poff&l/Fbr? frk^|o)Milei Mp.feld- a 
contraii|wih t%jlar|lfc^ 
Resi£u©^la^;pa^©luw^r iaf^eigff^$ serving 

Steml^&e^fep^c^ime fcbouf poupnty 
teai^Mf ! ||b0^i:i^'^^^.only? ; to: discover 
accpisdffg tor^ts^b^e^^testi|ite^ fbat 
the teatnfs ^^0U|n*a^werMgimaclfoe:liad 
been m^^^t^i^pufW^p^^s later he 
sucee^iid in re^ciig@|#ne olf ; fhep^mfoers of 
the tmt&i vvbmfikm, n*i^lfied^the team's trainer, 
wh0; <m|^c| t3^#li|se£pLftip£ii^ a^je^|||iig^theur 
geat; r tl]^ifirstc>^b^' * Barbour County teams 
arrive4 ! behvceriii|C?:-lr.a^id,ll:Q0 a.m (recol- 
lec^o^iar^^l^fW^I?^^ fltyajSKaet time), 
well'Mi: f^ili3B;Mlteri fitstMo^ 
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and more than four hours after the explosion. 
About an hour later, around noon, the first 
team reported that it was ready to go into the 
mine. But mine rescue protocol requires 
having a backup team available, and the 
second Barbour County team did not arrive 
until about 12:30 p.m. 

Meanwhile, MSHA and state inspectors, 
assisted by some of the Sago miners, had 
been taking gas readings at the return entry. 
The first readings, taken at around 8:30 a.m., 
were not highly elevated: carbon monoxide 
was recorded at 500 parts per million (jppm) 
and methane was measured at 1.1 percent of 
the mine atmosphere, well below the explo- 
sive range of 5 to 15 percent. 



Toward noon, however, carbon monoxide 
levels at the portal suddenly spiked upward 
to 2,300 ppm, a development that increased 
concerns about the possibility of a fire in the 
mine. The spike also created confusion in the 
mine offices, where a rescue command center 
had just been set up, because the CO was 
making its way from the mine pitjinto the 
mine buildings. An MSHA inspector ordered 
the buildings evacuated. Some of the miners' 
family members had gathered at the mine 
offices, and they were escorted off the prop- 
erty (to the Sago Baptist Church, a" few hun- 
dred yards away, where many of them would 
remain for most of the next two days). Then, 
as the evacuation proceeded, CO levels 
dropped and the command center was 



EFFECT OF CARBON MONOXIDE POISONING 
AND COGNITION 

Carbon monoxide (CO) poisoning and its relationship to adverse neurological symptoms is kuell estab- 
lished in the medical literature, and has been understood for decades by the public health and safety ' 
community. When a person is overexposed to CO, their carboxyhemoglobin (COHb) level rises. The 
higher the CO level the more severe the neurological symptoms will be, including headache} dizziness, 
weakness, nausea, vomiting, confusion, disorientation, and visual disturbances. 1 This impairment the 
neurological system can compromise a person's judgment, and make it difficult process information 'and 
make critical decisions. Because the brain is quite sensitive to the effects of CO, 2 these symptoms can' 
emerge quite rapidly after exposure, especially at high levels occurring after a coal mine explosion when 
airflow is disrupted.lt is reasonable to suspect that the miners trapped in the Sago mine haisome ; 
degree of 'CO-induced neurological impairment which may have affected their judgment wi&irespictto 
successfully finding an escape routes. 3 ' 4 — Robert A. C. Cohen, MD '■ 



* Raub JA, Mathieu-Nolf M, Hampson NB, Thorn SR. Carbon monoxide poisoning: 
a public health perspective. Toxicology. 2000; 145: 1-4 

2 Kao LW, Nanagas KA. Carbon Monoxide Poisoning. Med Clin N Am. 2005; 89: 1161-1194. 

3 Henz S, Maeder M. Prospective study of accidental carbon monoxide poisoning in 38 Swiss soldiers. 
Swiss Med Wkty, 2005; 135: 398-406. 

4 Cohen RAC Letter to J. Davitt McAteer, July 2006. Available at: www.wju.edu/sago/detasp f 
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reoccupied — only to be temporarily vacated 
again when the CO rose again, briefly a few 
minutes later. 

By 1:00 p jxi v CO levels at the mine mouth 
were back down to 500 jppm, arid methane 
was measured at 1.1 percent; But the com- 
mand; center; consid^djtrie situaiiofr too 
volatile to lejbfe^ 
team go mitten after a^^ 
teammmt^otli^ .*:■ 

Mlh^ ; aTrrv#^steat aro^cli^ptn., the * 
prevailing view in' trie cforlMnariM teenfer seems 
to have Been that there w^s ^stre^p<3ssfbl> 
ity ofrlresoxiiewherfe jra^^iir^ anp thktto 
send ar^rh^ielres^de ■tearpift^^^^ 
Imowmgmote^aboaf corislirue^te^er^w- 
that is, whaiwas happening o^er time to the 
mix of carbon monoxide/ f^tMiiie,, Q|h^ 
gases and oxygen in the rniqie atmosphere — 
would be irresponsible. H'_ f : " - v ?> 

"We have a rich history of secondary explo- 
sions/' Ray McKinney MSHA's Administra- 
tor for Coal Mine Safety and Health, often 
points out and he is right. One of the ex- 
amples that still haunts veteran mine rescue 
coordinators is the Scotia Mine in Letcher 
County, Kentucky, where an explosion on 
March 9, 1976/ killed 15 miners — nine 
instantly, and six from carbort monoxide 
asphyxiation while awaiting rescue. Rescue 
teams recovered all of the victims within 
about 18 hours. Then, on March 11, while the 
roof was being rebolted to facilitate further 
exploration of the mine, a second and even 
more violent explosion occurred, killing 10 
miners and three federal inspectors. Rescue 
teams had to be withdrawn because of the 
fear of still another ignition/ and me mine was 
sealed. The victims of the second blast could 



not be recovered until the mine was reopened 
about a year later. 

A more recent disaster served to underscore 
McKmney's concern. On September 2%, 2001, 
an explosion at the Jim Walter Resources No, 
5 Mine rn Brookwood/ AlabamaV injured, four 
miners, including one who was too gravely 
hurt to movei Ihexother tbreeinjur£d imingrs 
werrfcto|j€ifte%^T^ e>f^s|©Bl^^i^lai^i 



mine^: 

siott'^eeemci^ancot; 




mjurediri ^$^^9^' 

tried; to corne tohiireseue {mm ©iwfcom 

survived the sec^tt&bkst but iter daed of 

burnsj^ 

> ■': % ■ ' 

Because of nightmare scenarios such as ; Scotia 
and Brookwood (arid there have been others), 
McKinney and other senior MSHA officials 
are understandably reluctant to send mine 
rescue teams into farm's way without know- 
ing as ; much as possible about the conditions 
they are likelvto encourfc L Apd onthe 
afternoon of Jarniary 2> MSHA was at .a 
double disadvantage orrmatscore. 

MSH^owns two ^as chromatographs -— 
sopMsticated: instr^imenjts capable of measur- 
ing and analyzing! multiple: gases, mdudmg 
those most indicative : Of the presence of a fire. 
One is kept to Denver and the other in Pitts- 
burgh. Hamperediiby Imehdida^MSHA was 
slcfv trimming afiangements to bring its 
Pittsburgh cMma^tograph to Ujpshur County 
and It did npbarri|*e at the mine until around 
5:00 p.rri v abpu^ t||b jtours |f|e|;a: chromato- 
graph own^dfby ©3t^sol arrived;. 4 
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Meanwhile MSHA was hindered in its ability 
to interpret the gas readings at the mine 
portal not just by the absence of a chromato- 
graph but also because one of the agency's 
key people, the man probably most able to 
interpret gas chromatograph readings with 
assurance, was not at the mine — although 
through no fault of his own. 

John Urosek, chief of the ventilation division 
of MSHA's technical support group, was in 
Colorado on January 2, monitoring a mine 
fire that had been burning for weeks (fortu- 
nately without loss of life) in an Arch Coal 
mine. After learning of the situation at Sago, 
he was in the process of trying to obtain an 
airline ticket when Tim Martin, ICG's corpo- 
rate safety director, happened to call Arch 
Coal, hoping to track down a firefighting 
consultant, IanHoulison. When Martin 
learned that both Houlison and Urosek were 
at the Colorado mine, he chartered a private 
plane to bring them both to Buckhairnon. But 
it was close to 8:00 p.m. on January 2 — 
nearly 12 hours after the explosion — before a 
state police escort delivered them from the 
Clarksburg airport to the mine site. It was 
only after that point that Urosek could begin 
contributing his interpretive expertise to the 
mine rescue planning process. 

Meanwhile, in late afternoon, Consol's 
chromatograph had begun augmenting the 
readings from handheld gas monitors. At 5:25 
p.m., with CO readings at the portal declin- 
ing, Consol's Robinson Run mine rescue team 
was finally authorized by the command 
center to enter the mine, through the fan 
housing, wim mstructions to explore the first 
1,000 feet inby the portal. Mine rescue teams 
had been arriving at Sago throughout the 
afternoon, and the command center's first 



plan had called for one of them, Tri-State, to 
make the initial exploration But the Robinson 
Run team was given the task because 
Consol's mine rescue teams were the most 
experienced at the site. 

At about the same time, a bulldozer went to 
work at the surface, building a rough road to 
permit drilling equipment to be moved to a 
site directly over Two Left. The command 
center's plan was to put a borehole down to 
assess the mine atmosphere in the area where 
the miners seemed most likely to be trapped 
if they had survived the initial blast. 

Both projects — exploration of the mine and 
construction of the borehole — proceeded 
slowly as the evening wore on. On the sur- 
face, there were delays while surveyors using 
high-grade Global Positioning System receiv- 
ers tried to determine precisely where to site 
the drill rig. Because of unfavorable weather 
conditions they were having trouble getting 
accurate readings from orbiting GPS satellites. 
Exploration underground, meanwhile, was 
slowed by the command center's mstructions 
to the mine rescue teams to work systemati- 
cally back and forth across the multiple 
entries of the mine as they advanced, taking 
multiple gas readings and thoroughly check- 
ing conditions before proceeding further. 

That cautious and deliberate approach seems 
to have been intended primarily to ensure 
that the rescuers would not inadvertently 
proceed past a possible ignition source, and it 
made sense in the context of MSHA's fear of 
secondary ignitions. There is little doubt that 
the "rich history" was much on the minds of 
the MSHA officials in the command center, 
some of whom had been involved in the ■ 
agency's investigation of the Brookwood 
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disaster. No one had to tell them to worry 
about the safety of the mine rescue teams 
exploring the Sago Mine . 

On the other hand, there had to have been 
some concerns that the operation was pro- 
ceeding too slowly. Everyone involved in 
mine rescue^knows tnat time is >the : enemy 
whm coal x0^^ei^mm^xi00£im^^^^^ 
sionor/ia$a ^^fe^evir^^Bin^ towfe 

ished. T$£ e^mm#&}ceniK m^t^havelseen 
acutely a|f afc OT^ust^fcnMT^re^ie^ ■ 
teamme^be|t$eei , $i^^ r 

The dilemma, to be understood, must be seen 
as something like wat. It is a maxim mat 
generals tend to want to fight the last war, 
rather than the one in -front of them, because 
the last war Is the brie they know So they may 
be reinctant ; |d ^ ttynew strate^es, evexi when 
me sitMtion calls for fresh thinking. Mine 
emergehcieltjoseia s^qilar kind of challenge. 
Senior MSftjk onttMs know all about Scotia, 
Brookwdbc^khd^fher cases where things 
have gone t^riHy wrongs That awareness is 
drilled into meir frainirig and inevitably 
colorSi thpi£ fhinkfog:' Nobody wants; to be 
remembereeS^^navin^Iost amine rescue 
team. But;rd$tory teaches some harsh lessons. 
Lincolnhad: to replace his cautious generals 
with men like.Grant and Sherman, who are 
remembered tod^ribt 1 for the losses thfey 
took but for getting the job done. The last-war 
analogy should rjtdtbe pushed too far, but it 
should hotfee ^ig^orad. 

As Mark Ghewning, one of the captains of the 
Barbour County Mine Rescue Team, later told 
investigators: "You know, I've been doing this 
for, I think, 21 yeiars now, and they should let 
the mine rescue people have a little more 



leeway in what to do and what not to do... I 
mean, since we're the ones being trained to 
do this> we should have a say in it somewhere 
— youkftow, say '^^^(yix^mc^m^^^: 
We know the danger to begMwitborwfe 
wouldn't be in it;., ILike, these 12 guys in fhei& 
— if wewaswilling totake uTe chsQace;jto^o ; ■ 
try. I thihkwe should feve had feoptei to. 
gpti^ ife&si^aLwaj$^^ 



w; 



to 



m 



Thafrview dEdjnot prev^mth^eornmand 
cen^One restii was thai problems, as? they 
arose> tended toihaTremeeffect of slowing the 
resc^kjf^r^pip o# ^^j^g^;c^ljlFof 
exanifple; ! w$ptf If alfii was em&untered& the 
retui^e^rp$^ spent 

restoxj?\g$®$M@£ kt&pmtp, ^t^Mng |f,4r*d 
waiting ^^jfeai^i^tatraasiin^ihei 
pump l5$S$j|hfi>me : watefevel down* Sitenv 
larlp wftg*$tfe$$tefis golfed a tfed light near 
34 blOek|an4 |!eierie^#m^it : was a CO 
mor^torM||§tiition m^sho^o^||a^ebeende- 
energfeed : $|#&. p$&^ss|as! cu| to the mine 
afte* tn&£^ 

were putj^faffr ollli^^ljei wl|fk£ the prob- 
lem; (% b$tfe0$$c^m0tm£t S0|iite tKit had 
to be d^atj|i|d|i^rts ffte^spatefa^S com* 
puterl mm$&0. mi0fe$$$0 anions suich as 

these wemdejMte^ 

added time id £fte re^cufi oper^ton when time 

was alrea<fea$j& : : 



On the sur^c%r^ead#^h|fe, m# drilling of the 
borehole : ^^der^y%t ; ab6iit2^5 a.m. on 
January ;%ijapfi^^ 
explosion!j[fh||(Xi^^ 

the resc]^ej||ai|^Si Outjpjifte; miife; decided to 
keep the^;itifed^m|^|W botjehole had 
punched ^opghliMif ■■fUjp Twdj |Left section, 
becauseio|;aoii|:erri tj^:iae[dtSl} might: ignite 



methan^TM; 



fcillipjlli^feed tljiiof gh at about 
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5:30 a.m. Work stopped and the drilling 
equipment was shut down a few minutes 
later in order to listen for sounds from the 
mine. There were none. The drill steel was 
then struck in the hope that someone in the 
mine would hear the sound and send a signal 
back to the surface. No signal came. At about 
6;30a.m., while a video camera was being 
lowered into the borehole/ rescue teams were 
sent back underground. The camera showed 
no signs of physical damage from an explo- 
sion but it also showed no signs of the Two 
Left crew. 

More than 24 hours had now passed since the 
explosion. The story of the second day is 
essentially one of continuing slow movement 
punctuated by setbacks. For example, MSHA 
had brought a robot to the mine, and sent it in 
at around 7:30 a.m. on January 3 with the 
hope that it could accelerate the rescue 
operation by monitoring the mine atmo- 
sphere ahead of the teams. The robot was also 
equipped with a camera, and theoretically 
could travel up to 4,000 feet by remote control 
— meaning that it would be able to reach the 
mouth of the Two Left section from its start- 
ing point at 31 block. Instead, the robot 
functioned for only about an hour before 
getting stuck and becoming disabled on a 
muddy and uneven patch of me mine floor, 
where it stayed for the duration of the rescue 
and recovery operation. 

Frustration — with the robot with the pace of 
the rescue — seems to have been building in 
and around the command center. Later, ICG 
corporate safety director Tim Martin de- 
scribed it to investigators: "There was some 
high emotion there/ obviously, that we have.... 
13 men unaccounted for and we need to get 
to those folks... [yet] they were actually using 



a method almost like a mine rescue contest to 
runnel across and back and just being ex- 
tremely methodical about exploring and 
measuring the constituents/ 



"6 



According to Martin, who was near but not in 
the command center, he huddled with 
MSHA's John Urosek and foenghting consult- 
ant Ian Houlison to talk about accelerating the 
mine exploration. They agreed, Martin said, 
that it would be feasible to advance more 
quickly by limiting readings to fewer entries 
closer to the intake. They discussed who 
should present this idea to the command 
center, and agreed that Urosek should do it, 
Martin recalled: "And it took about ten 
minutes but they finally accepted the idea, 
and that's when the teams kind of picked up 
pace and started moving. 
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At about 2:00 p.m, rescue teams reached the 
mouth of the One Left section. At the com- 
mand center, meanwhile, a decision was 
made to bypass exploration of One Left/other 
than the openings at the mouth of ! the section, 
since it was reasonably certain that there was 
no one there (the One Left crew had come 
out, and the assumption was that Hreboss 
Terry Helms had left the section, oh his way 
to Two Left, before the explosion occurred, 
because it was known that his lunch bucket 
had been left for him at the Two Left switch). 
About 15 minutes later, at 50 block, the teams 
found the One Left mantrip where the crew 
had abandoned it with its headlights still on 

At about 4:20 p.m., the command center 
decided to have the rescue teams move their 
fresh air base up to 57 block. While some of 
the team members were hanging curtain 
outby the base site,, to direct the air flow over 
it others explored the entries between 57 and 
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58 block. At about 5:15 p.m., MSHA rescue 
team member Ron Hixson, working his way 
■forward alone in the track entry on his way to 
join a Consol team .as a backup man, came 
upon the soot-covered body of Terry Helms, 
lying across a rail neat the coal rib. (A subse^ 
quent examihafibh; indicated tihat Mr. Helnis 
liad probably died mstan%r af^beihg 
cau^ti in the ^^pnMo&^mplm^p^ 

Shortly after 5:4^pjh./' wifhiife hewh^shair 
base established, rescuefs advanced toward 
the sealed! ar^a; to ch^cMije m|ri£ attnosphere 
there. ^f ldac>wMg that frfe sea&hadbeen : 
almost completely ^s^f M/ they actliall^ 
walkedtfteup i^pn^mkMtiibm^^ 
out reallzlng'tifef halt dojfe 'seV 



reported MeMdeatta—^^^ 
CO readings i~n- to mece*riJ^a^^er#^ 
then retreated/ wOtf<rrtg ^r^^yaGco^tihe 
entire setprjseals land! c6nh^rrri%^afet|ie 
seals ha^MNn Mown otit^atte^ldfste < 
on^natjngfefe se^ j ' : 

■ % I'W^u- vi::.;%;:. . , 

At mis point-- some 35ltet^ alter the; i; 
explosiori^—- the corni^rai center itrialfy |\ad 
a clear sefteaof whathadijiapi^eke^ on^the 
mopir|g^||anuary % "Wnp thi^poin;t, Or at 
least unmlhe boreliole^eajtner^ r^v^aled the 
absence <^:#paage on fif Tw&Ifeft secfion, 
there hadfjeHilmgM^ 
explosil^rriiig^ dri|^n£ft^d near ftej face 
of the s^c^o|y;perria|ss feigjje^ bf tjrie; Ttvd 
Left cre^;; ffidrryi^ equipment 

in the pr|sende of |n!expikfel\f§ ^helhane-air 
mix that fhey held t\Ot delete*!. Now, with the 
realization^^ th£ :-<Sre# most likely hiad? hot 
been kill£# o&tright byi tip ex|>l|0sipiV thejre 
was a ljie^htened jsehse; co; urgency ajbcfut 
fmdmgiiemi ^ "• ,J Y •*• [ 



Advancing into the Two Left section, rescue 
teams found all of the ventilation controls in 
the primary escapeway damaged from the 
naouth 'of the section to ctQSBC^&%%€§f3te%Mi 
a third of me way toward te ;': 

around^SO p ; m^ rescuers spotf^i$iet3w# ■ 
Leftoarttrip tnthfe track entry #^osscut|0i 
Searching the area> rescuers fou^r^c^tefeiit 
rej^odttedftotthe c^^ '-■ < 




|ke 




thefi 

repOrie^t^apfip 

Just aJta S:|l0^m> rescuers exploring the 
intake es^jseway foundthe top and bottom 

did^rfOf-i0Ldlcate l ivfitce fthemenwere^buf 
log|:tsu^^t^cyi%l|| tr^hadbeenuhable 
to make their? way 1 out ol the mine in the 
man|rip f they most Ikely wouldfhave re- 
treated in ^ejpfthc flireetiOn* toward;ime face. 
But i|;wasi also ^ossMeJmat they could have 
barltilead^m^rhseir^ else ft the 

nearly Ikjfj^ij]^^ Tl|e rescue. 

teatriSs, swi^iifig : Oi|t aM:ording to protocol so 
mat hBi^^k^^^^^kpm- exhausted, 
neQ^^^^'0^mkdm^ feexj^Ioiieithe 
enters 0^^i!^^jti&mse^m^y 
crosscut: 13/ jlistofeit: l^allvay to the iface. 
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At some point between 11:00 and 11:30 p.m. 
(the exact time is not shown in the command 
center's logs), the rescue teams were given 
permission to break with protocol and make a 
push to the face of the section. Normal mine 
rescue protocol would have required them to 
advance no more than 1,000 feet before 
establishing another fresh air base and hang- 
ing curtain to direct air to the new base. That 
process could have added another two hours 
or more to the exploration of Two Left. As 
Ron Hixson later testified: "Yes, we were 



going to go further than 1,000 feet. The air 
quality was bad, but it wasn't a situation 
where you would die or anything^ your 
apparatus failed or if you had a major prob- 
lem. We felt the risk was worth taking and we 
had the radios to communicate back and 
forth, and we went for the face." 8 ■ 

But to push straight for the face meant that 
communication would be difficult. The mine 
phone system could be used to communicate 
between the command center and the fresh 



Location 
of miners 

Handheld at 
power center 




Hardline phone at 58 block 
communication with 
command center 

Communications were stretched to the limit at the moment when mine rescuers found the 
trapped miners in the No. 3 entry of Two Left A rescuer under apparatus equipped with a 
handheld two-way radio in the track entry near the power center had to relay messages to 
another rescuer under apparatus with a handheld near crosscut 9. He then relayed messages 
to rescuers in respirable air at 59 block. They communicated by cable to rescuers at the fresh 
air base at 58 block, who communicated by mine phone to the command center at the ; 
surface: (Light grid at upper right shows coal blocks not yet mined.) ["" 
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air base at 58 block. Moving inby from the 
fresh air base, a couple of hundred feet into 
the neck of the Two Left section, rescuers 
equipped with a cable reel strung a cable that 
allowe/d them to stay in touch vM headset 
with the rescuers maturing the fresh airbase. 
Because alt of these mine rescue tearh mem- 
bers were forking in respirable air, they were 
^UotVeai^fee^ 

Sfcrfidris were^re$sbjKablp > : 







•WW: 



But fi^fher into the section; where the CO 
levels were elevated, rescuers had to be under 
apparatus, comMUnicatirig to;each Other 
through voice diaphragms inttieir face 
;masks> Some alsdhact handheld, two%my 
radios, wMk when Julfy charged }|a^M 
■effective rfcer0^a1bout5§a^i:4^&lirfe as 
!they were irt direct Iine-of-s|g|tJ wih^ISi 
'other. Thatwas feasible if two merMitt|d 
jwithin 500 feet of eac&oiher irt the ^ra|;; 
entry, but if one of the men jwMs mos^ptf jpack 
i and forth between entries, tfte other 1 -1$$fc was 
* unlikely to be able to hear lrimdeadc||5 Wafc all, 

: ' : 'm " : 

To help deal with the problem of stretched- 
out communications, one of the rescuers 
equipped with a two-way radio stayed in the 
track entry at crosscut 9, rbairimg a: few ; >yards 
inby or oufby as necessary tp : pi^k:u|? trans- 
missions. He was theoreticaily able to £elay 
messages from inby to the rescuers at the 
cable reel, who could then relay them by cable 
to the rescuers at the fresh airbase; who could 
then relay them by mine phone to the com- 
mand center. But this four-st]ep communica- 
tion linkup was inherentry|£cagiie, as i ^muld 
soon be demonstrated. 



federal and one state inspector — MSHA's 
Ron Hixson and WVOMHST' s Bill Tucker. 
The rescuers were grateful for me order to 
break with protocol; (As McEli 'Off; team 
captain jimmy Klug said later: : f$$- the way 
whoever ^m^emMa^cision ; wa^agood^ , , 
person tod^fhat^) They aidv^rf^af&dly 
in th^ track entry, :kf^wirig m^;ihe%dds M i 

At about lirfl p;m./ itey reach|#fffeface, 

ar^spfi^pfe 

the enbSes tethe left, Ffixsotv djiUfflajr 

team nliiffiiisl^ ^ 1 ^- : ^ i ^** ^~i»ifa^, m^. a&. 

expjo^if^ a 
thelasf&j 

entr^ I^gf 



merft 




dia|b^|^%|^ 




The miltef ^m%' ; in ; a sitjtmg pbsitiin. Another 
rnifter sittingjnext tahMi) &biggpf man, had 
topple^ acroBshim. Klug struggled to pull the 
gaspirig tnther free. 3MTucker> {lurrying into 
meiekiffyjust a step 6:q itw^behlpi King, 



"[l;'&|i>K 



itte 



turn^Sfeckifvto mecross^ m^mentariiy to 

i : ■! I ?!£:■♦■■■ <■■ ■ ,.."& ■'■■■ . ..!..."'■■ t. .i±' -: . i ' . "* 



v^mmt 



The push to the face was led by a team from As Tucker later testified to investigators: "I 
Consol's McElroy Mine, accompanied by one was screaming, 'We need help! We need help!' 
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And I mean, when you first looked in, in my 
mind at that point, you know, I thought that 
most of them were dead. But I was hollering 
back for help and I said, 'They're over here! 
They're over here and they're alive!"' 10 

No one should ever blame Bill Tucker for 
miscommunicating the situation. At least one 
miner was alive, and in the instant of discov- 
ery there had not been time yet to check all of 
the others. However as Hixson, Smith, and 
Clark responded to Tucker's call and rushed 
into the entry, it became obvious to them that 
the other miners were not alive. Klug later 
testified: "We all knew. I mean, I don't want 
to™ we knew." 11 

But they checked anyway. While Klug and 
some of the others moved the gasping miner 
onto his back, fearful that he was about to 
expire and hollering at him in a desperate 
effort to bring him back to consciousness, 
rescuers went from miner to miner, shaking 
them, calling out to them, feeling for pulses. 
The other miners were gone, all of them. For 
the rescuers there was absolutely no doubt 
about it. 12 

But that was not the message that made its 
way through the four strained links of the 
communication chain to the command center. 
It is still not clear how the word reached the 
rescuer with the two-way radio in the track 
entry at crosscut 9, but what he remembers is 
that someone transmitted from the face area: 
"We need help, we've found them, we found 
all the men, we need help... We need medical 
help. We've got two people we've got down, 
we've got to have stretchers, we need help 



nm 



Hixson remembers how the confusion arose 
about a possible second survivor. As more 



rescuers rushed forward to the face, respond- 
ing to the first call for help, they too checked 
the lifeless miners, shaking them and calling 
out to them. One of the rescuers pulled one of 
the victims away from the rib, and when he 
did, as Hixson recalls, "I think it was just air 
trapped in his lungs, but he let om a load 
moan, and we thought we had a second man 
alive." 14 It was only a matter of moments: 
before the rescuers realized their error, but the 
message went back before they could cancel 
it. 

Chris Lilly, captain of the Tri-StateMine 
Rescue Team, was at the fresh air base, com- 
municating with the command center via the 
hardline mine phone, when word came from 
the next inby link of the communication chain 
— the rescuer at the cable reel, who in turn 
was relaying messages from the rescuer with 
the two-way radio at crosscut 9. Lilly remem- 
bers the message: "It may have been, 'We 
need supplies, oxygen, stretchers, 12 alive/ Or 
it was 'Twelve alive, we need oxygen and 
stretchers/... It was either supplies first or 
what they found first." 15 Whichever it was, 
Lilly remembers asking for confirmation: 
"They confirmed it. And then we reported it 
outside to the control center." 16 

(Memories conflict on the question of confir- 
mation MSHA rescuer Frank Thomas was 
also at the fresh air base when the message 
came from the rescuer at the cable reel. He 
later testified: "The guy on the hard line 
[cable], the words came out of his mouth, 
'Twelve alive/ The guy on the mine phone 
called out [to the command center], 'Twelve 
alive/ Nothing was confirmed before he 
called outside." 17 ) 
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Although the situation at the face was chaotic, 
the evidence suggests that very little time 
elapsed before the rescuers got on their radios 
again to report what they all quiddy under- 
stood. — that there was jtisi ofte survivor; 
Haxsotv realr£trig they were: gbmgfbrieed 
more people to Help ca^r^meistiryi^r, gbtoft 
Ms radio and called but; **Hey> we have aR -12* 
g&fs axQMinted icab^VVe r)av^$nBa||^and: 



we 






X^rescuer with the t^B^t^ki^cici^a^^ 
running bade and forth as r|e tried to maintain 
recephorvfrofti mby, rleard^lfeat message* fit ■ 
order fOvtrMsfuifc^ 
oulbv in trfeenl^Mrem^^^ 
tii^^r^ ■ 

Opfoa^^ ^ ■■- ■ 

response)|u^in#tte • 

he; saw Hgh£s|ce'rfcing, re^aligefitrwas the 



rescuers c$rr^gmjfpe sufvfvofc afod iW l just ran 

up to rhee!ft|rii^63 help art^lvay I fcould! 

They n^4^ilelgJCarr^in|; an^Onion a 
stretcher ifv a^aflftine, stiltnblmg over 
terrain ititfmt^pd °r%b$C^ lamps, & 
tough ^offel 'flai|ying;tite Ibfesurvivor of the 
disaster was inalpeven hy fhe fact 

that he was uncolriscious, perilously close to 
death, and rn;djes^erate ne^dj of oxygeti. And 
the stretcKer-lbearers ha$ initials mfeir way 
fnrough t|ie rlibble frpn\^e>^osioriin 
addition to sfnrnMing throSi jh iriud arid 
water tfiat t^vas; s^metirnes up to fhe;ir knees. 



! -I 



In the entry upon finding £h£ survivor/ Klug 
had broken o£eh an SCSKfaM fbrcfedthe 
mouthjttejc£ f etvjreen the survivor's ii|>s, but it 
was hardto feeep the moufr^iece^^ace and 
even harder to g^thim to breathe through it 
And once the survivor was on a stretcher and 



being carried back toward the fresh air base, 
making the SCSR work for him became a 
major challenge. It meant runttrctg alongside 
me stretchery holding fe 
survivors month, holding me$t^along^ 
side him, peering at him cbtist^tiy tosee,^ 
he was breathing, avoiding falMg towiarxb ■ 
him or aWa^itoffllto, ^dti^l^nottd gc>' 
faster or slo^^^fea^ thasfe 




f£tgg$£gL ■ 

V •.•„''.-.■ '-IS .'V :. 

■!-!'. ••■• ■' ■.: ;. i 'ft, . ■.. ■?. . . 

It wats at abbut^2:lS that me reskM&bearing 
Randal ^c£loy Jri — the^ didnfiknow his 
ia^ntrtyyeflrHr reached fresh air# tie neck of 
the jwd M^secion. By that po%t they r&d 
us£$itr)fe i^lsiliordei p M^$0ng)%im 
the mltrMo^^ensnot supplietipy me small 
botfewlmin^^ ■ 

respir^ble ^ Ihey borrowed a rjfecuirfs -\ 
DraegerjB^^ breathing appara|b ai^d fitted 

^to^^^h^mif&m lKM'is|pp#tiv4 \ 
pressua#d^|E^; rn^anrn^ftbatiipt|^lies] 

axyge^ 1 j^Sd^Bf tfll£ ; us^riworf^li^thing 
or nbfe teo^^-res^uers riOticej||tri^| jytcGloy 
seemed jtoi^ibreathing better ^|totportnally 

by #j$jttj^^ 

only ei4er^@|^^conds or so. fi^outagedtr 

the^-|ip^^^W--fepiffi|3vMgi»|<| y^s they 
carr^df hi^j^ck'to a maritrip a|jj£h£f iiniQUm of 
the^(^:iJ| : toctiO^ 
heade^icrti^l^ : !&ui^i : ..$'■ 

Oft their Way our, they encountered an 
unexpected sight coming toward them — 
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a motor pulling a supply car crowded with 
people. There was confusion as the rescuers 
hollered to clear the track so they could keep 
going with the survivor. 22 The incoming 
miners — including mine superintendent Jeff 
Toler — wanted to know where the other 
survivors were. As Frank Thomas remembers 
the moment: "Someone gets out of the 
mantrip that was coming in and asked, 
"Where's the rest of them?' And in our bunch: 
'The rest of who?' 'The rest of the men, the 
other miners/ 'They're all dead/ Complete 
silence." 23 

The confusion had ramped up at 11:45, when 
the command center got the message from the 
fresh air base that all 12 miners were alive. Ty 
Coleman, International Coal Group's safety 
manager for West Virginia and Maryland, 
was ICG's man in charge in the command 
center throughout the rescue operation. As he 
later testified: "I was just basically listening to 
the mine phone and it came over the 
[speaker] phone... 'We found 12 alive/ And 
this was late in the hour. And I thought, you 
know, maybe I didn't hear right. And the 
room got loud and I [can't] remember who 
was next to me, and I said, 'What did he say? 
Did you hear what I [heard]?' He said, 'Yeah, 
12 alive/ . . .It was absolutely euphoric, the 
feeling there . . . But Unfortunately I said, 'You 
know, we got to confirm, you know, let's 
clarify it/ And the room erupted, but we were 
still doing business. And I had never seen so 
many old hairy guys cry in my life/' 24 

There have been many accounts of the room 
erupting in celebration. And after all those 
anxious hours, it was only natural to cel- 
ebrate. There is no evidence, however, that 
Coleman or anyone else in the room thought 
to request corm'rmation, despite their aware- 



ness of the tenuous communication chain 
inside the mine and what has to have been 
their acute awareness of the odds -against all 
of the miners surviving in bad air for such a 
long time. They did not follow basic emer- 
gency protocol requiring verification of all 
communications. Instead, reports of the 
miraculous discovery — "twelve alive!" — 
almost instantly reached the miners' families 
waiting at the Sago Baptist Church. 

Worse yet, it appears that one or more ICG 
employees may have taken it upon them- 
selves to provide details to the families that 
simply could not have originated with the 
rescuers underground. For example, several 
family members vividly remember a com- 
pany official tetting them that as soon as the 
miners emerged from the mine they were 
going to come over to the church beforegoing 
to get medical treatment. 25 

That struck some of the family members as 
wildly implausible. As Amber Helms, daugh- 
ter of Terry Helms, said: "Any man who is 
trapped underground for that long a time is 
not going to have a choice of whether they 
want to walk to a church. They're going to be 
put in an ambulance and they're going to take 
them immediately [to a hospital]." 26 But 
whatever doubts the families may have had 
were pushed aside by the apparent certainty 
of the reports from me mine and the sheer joy 
of hearing that their loved ones were alive. 

No one cautioned them to wait for verifi- 
cation or further bulletins. Moreover, it 
appears that no one from MSHA or 
WVOMHST briefed the families at any 
time during the entire rescue operation— 
an appalling failure. | 
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Meanwhile, at the command center/ prepara- 
tions got under way to send medical supplies 
Jinto the mine and to summon ambulances to 
take the miners to the hospital. It was hot 
ximhl almost tr^ at 

11:25 a,m./ that clarirfoaubfrorine ^ fo the 1 ' 
cpmrnand center, not the families — &id even 
then the eonimantl center failed l^tmdeir 



When the rescuers carrying Randal McGoy 
reached me necl^ of the Two teft section, n£a* 
their fresh afrbase, they had been metby 
other rescuers hinrrying inb^ on the' assump- 
tion thatall 12 miners were aftve. Realizing 
:thatmec^g?h^infecP^ 
taken on a life bfits own, Jirnrrly Klug went to 
the mine j^pne at the afresh arr^asetadd 
called outside to the (Coirimalid^ ceriter, 

Earlier, before going l^dergrPnnd, King and 
some of the other resetters had been told to 
use a code to cprnmunfc&te with me conv 
mand center in the event that they fbutid! 
anyone> betau^sornelpf the people irj, the; 
command center hadbecome concerned 'that 
the news riledia we3?fe sPmehpiv eavesdrpp- 
pmg on ihjafr corhrn^ 
/ 1x*iy'*wa;g;"itenTf / - 

miners Was to be; identified by ^anurnber, The 
rescuers; had used tfte £pcje when meyfound 
Terry M^lr^; reporting tPthe e^nHmand 
center tliaffhey n^'ftotpl one "item? inthe 
track entr^ plo^ Klug^used the code again, 
after reajliMhg: that the command center 
apparently dtd not; know that all but Phe of 
the md^r^ were ;deadl He recalls saying over 
the mine p^nei: "^;have 11 items/ 



t "2?. 



had a role m coming up with the code. He 
remembers that the command center at that 
moment was " kind of full and the emotions 
were very: hi^ that they moughtthey had 12 
miners alive; The wp-edfeane a^ssfrpni 
[Ktngj on tike phone ih^^¥^h^&t^w<^^ 
stretcher and: 11; items.- ^nd it jnstli|tme iikei 
a ton of brMks^fhat Tknew ^f^:m^m^an1i 

seemeresf pf ^rPpmd^'t?«^ersta^:d^f^ 

■-.. .'■ :<..,.. X v.. , . '] ••;'. „:i'-:\- v'.:, .. .-., . 

"... • v ■ ■■■ ;-;.-. :.■■■■; ■' :-.[■ Vy: c r ■.-.%■ . 

Klug, m c^tairtpf aC^splte^% r 5f^s|>e^i^ 
ing witha dtfis; #is#^^'d^e#&S^|l< 
Marlow .Maih%^tetrierj^^4a^5^^ Mariow 
arid? the otlfers ■'$$• fc fe3ty&gte$dMlQto?£ 

;weu 




The message didn't seem to sink in, according 
to Tim Martin, ICG's corporate safety director, 
who heard what Klug was saying. Martin had 



conirittf iij^fc, j&EJ£j$i!%LJ0a^^ a 

shprf perM --^^m : 4^$fm^ «fe « got 
12 people cfrr^^p^|l^||li#^ |#id of 

raise rn^^#^fjp^ , , 

listen torn& -S$ep$* :*Mst£n|fe§. J^fMfelaidi we, 

got 11 it^ai/ ] ^^S/MM^^^^mtn^it ! 

answer <^^tteJfei^^^r^^@IQ^^^^4^^-$Ki|^|^- ^ • 

streteher^d^;!!!^^ . 

meandl saM, *B^Mr#'r^;p|i^to.^|ne|hing 
to that erreft J sM^/jj^el% ; a|:ej|p3*ftp fprget- 
ting about i|he*ef#;^ i;s^l||l|i^n^.drpp 
thecodei03^^t^terl|u^ itfifcM^bflrjCttB gf>t ; as 
far as survi^ois^So Ihefy lalllte^frtfnand 
said, 'Do; 3^atl?i^e-l| ■ stiiarif^<>r|||- |L^| ; ori^. : on : a 
stretc^r? ^ !ifMtd#^said^ other 

wayarpunfl^^ 4 - '■ vi '-i : - 

That message staggered the cornmand center. 
Klug recalls Marlow telling ihdmy '"Forget the 
code. What do you mean?' ; I said, 'There's 11 
deceased people/ And he just rr hei was 
speechless^ King remembers that Marlow 
then told ham:: 'fust brmg everybody outside, 
we're going to regroup and go back in." 31 
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The rest of the night's tragedy can be quickly 
told, in part because it dominated the next 
day's news stories and in part because it does 
not directly bear on this narrative of the mine 
rescue operation, which in reality came to an 
end at 11:45 on Tuesday night, January 3, with 
the discovery of the trapped miners and the 
realization that all but one were deceased. 

Randal McCloy's rescuers brought him out of 
the mine at about 1:Q0 a.m. on Wednesday 
morning, January 4, after being briefly de- 
layed when they encountered the incoming 
personnel, including a doctor — who, since 
they had no communication with the com- 
mand center/were still under the impression, 
up to that moment, that they would be 
finding 12 miners alive. Mr. McCloy's re- 
moval from the mine marked the conclusion 
of the rescue effort — approximately 41 hours 
and 15 minutes after the Two Left miners first 
found themselves trapped by the smoke and 
debris from the explosion in the sealed area of 
me mine. 

There are three lingering questions about the 
rescue operation that must be addressed: 

• Why did the command center, after learn- 
ing about the miscommunication from within 
the mine, take so long-to communicate the 
truth to the miners' waiting families? 

• Why did the command center have so 
much difficulty deterrmning the facts in the 
first place? 

• And, finally, what can be done to improve 
the odds that the next mine rescue operation 
— always a race against time — will not 
require nearly two full days to complete? 



As previously noted, it was at about 12:30 
a.m. on Wednesday when McElroy team 
captain Jimmy King succeeded in communi- 
cating to the command center that the rescu- 
ers were bringing out just one survivor on a 
stretcher and that the rest of the Two Left 
miners had died. The command center's 
response to that was to order everyone out of 
the mine — even though the minelrescue; 
team from ICG's Viper Mine was under- 
ground at the time, assisting in the removal of 
Randal McCloy Several members of the Viper 
team were certified emergency medical [ 
technicians (LMTs), fully capable of reassess- 
ing the condition of the other Two Left min- 
ers. But they were ordered out of the mine 
along with everyone else. 32 

ICG president and CEO Bennett Hatfield, 
who was in the command center at the time, 
subsequently testified that the command 
center was informed that there "appeared" to 
be only one survivor and the other miners 
"appeared" to be deceased 33 — a statement 
not supported by the testimony of ;KLug and 
other rescuers, who do not appear to have 
had, or communicated, any ambivalence 
about the status of the miners. Nevertheless, 
Hatfield also testified: "The immediate 
reaction in the command center was that this 
report of only one survivor may be erroneous. 
Many participants in the command center 
clung to the fervent hope that the other 11 ; 
miners may be in some sort of comatose: ■ 
state." 34 If indeed they were clinging to such 
a hope, it is all the more difficult to under- 
stand why they ordered everybody out of the 
mine rather than immediately sending a team 
back to the face of Two Left. 

The command center seems to have been 1 in a 
state Of general confusion at mat pfoint — 
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understandable given the level of fatigue and 

roiled emotions that everyone there must 

have been struggling with, but it continued to 

experience problems/For example) when 

rescuers brought the survwortothe surface at 

about 1:00 a,r*i v ho orte managed to deternline 

his identity befote^ 

lance to 'SE. Joseph Mospiratlh B^ddfianhoh. 

It was^tMi^rnomm^a^^ 

the conftiMd Writer tetoe&wrlk miner 

had isutVi ^ ethane! in the nhear^pln^was 

^r^litif^^^ 

ute.raciiW^i^ 



iifcai v ^ * 



'iH*:in-, t: 



ICG's Mper tean% exiting trie inine wim the 
other rescuers srtefy after j^aotb on 
Wednesday Jarvaaaj4> Walked ufftrom the 
pit to timcorrdnan^^centet ^mx captain Pete 
Bryant lateptestrBed that ho dnedebriefed 
them about what they ^ndfhe other rescuers 
had seen ihfc rhih^^Mbifyeve^ whenthey 
encourtteredlCG' operate; safety director 
Tim Iv&ftrplp tiki thern, a^r^tUg to 
Bryant to / %#teci L Mto# ;arid» i^there 

suppK^dm^'team^with'n^ and 

some hirst a|d ec^^ir^ 
bacfcif^ ; ^'iriite-^:p0rr^p 20irnmfrtes 
after exifinj^^ !# ' 

■" ■ : : : - - » K ■ . ■■■ t ■ ■ i. i ::; ' '■ '■ 

There is some confusion on that point. Ac- 
cordingto MSHA'sk>& alrjescae? personnel 
were out of the mine at iMMm The k«g also 
shows that me command>ceitter> after decid- 
ing to send'ihe Viper team bac&uncterground 
to reassess the conditfem o j fte Two Left 
miners andr^htove themfltpfrL^rninev 
supplied thfe team wifh b^Jy bags as well as 
stethoscopes. The rescuer^^t^enjre^ntetfed the 
mine at 1:55 a>rn 7 accordin|to UpHAfsi log. 
At 2:35 a^mfyrepor^^ 
center thittjf^had rfa$#W ^mitiers 
and that all wete indeed ^e^eased^ 



At that point — nearly three hours after 
rescuers had first determined, beyond any 
doubt in arty of their minds, that only one of 
the miners in Two Left was alive) andmor^ 
than two hours after the Mt^ i m1stommUTii^ 
cafenlradbeeudeari^u^^ 
other KSG officials wenttofcBa^Bapfes(t 
Churth to ddiver'te horrific tac^to the- ' 
rrsliiyif^^Ml^es* 

'■'.■?v-^--. ? }l4;V:/.:- .• ■ ..,-. ' " 

HatMd's^^tuen^ 
ter^th^dtjeien^rnad4 at abo^##5a>m, to 
send "g mlsia|^ife;tr^^ 

"d5ti$icj$^^ ,; 

meirfaltl!^ 

optirrMs^cJiWut by* %45'am&^^^nO 

"cor^lc^l^pt^^mMi^^ft: ? ■ : ' 

Subsequeripffi^tviews with the rescuers by 
federal ah|!st^ that 

none of the^$ ; as they exited the mme^had 
any dbt^ jyl^otever ahotitffe eOtidition of 
the mmers)feeylhfld left behM^iio* is it 
mrrbte%r%a^M|Dte that any ofitert^wottld 
have been wM%$& to leave the IwO Left 
sectaonrf #ef ^tbelieveii liat'any ®0the 
mine^sfih^w^^itflali^ Ih^Soxd^ confu- 
sion o^il^;p#p:Seern$ toha^eibecnm the 
cor4maha||e|l!t#iih; %&f cas^.jh^itiessage. 
sent atlfellfearif #mu£h*tf f4fe%*relayed 
to the 
reached: 



ICG officials halve offered variousexplana- 
tions for the contusion in the command 
center,the:&dlufie to confirm ir#rmation 
cormngfrofntmderground, andithe failure to 
hold thatffi^ t% Confines of 

mefcomth^lfettter. ''Those of lias involved in 
the : regau^ifMi; suffejted horn jE)|ig same 
fatigiaiiafp iff^^ Of iipottofis tikat everyone 
in the church #i/' HajfieM latet testified. 41 




s, never 
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Ty Coleman, in charge of the rescue operation 
for ICG, testified that he was in the command 
center for the entire 40-plus hours of the 
rescue operation and "did not relinquish 
command responsibility" at any time from 
the morning of January 2 until the bodies of 
the miners were brought out of the mine on 
the morning of January 4. 4 



42 



That is a long stretch of time. Fatigue may 
well have played a part in the command 
center's confusion, and it should Be noted 
that — as MSHA is well aware — emergency 
management experts routinely caution 
against letting managers stay on station too 
long, to the point where sleeplessness and 
exhaustion can impair judgment aid deci- 
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sion-making. No one should question the 
dedication of anyone in the command center, 
but if; we are to learn anything from the Sago 
disaster it should M fair to point out that 
fatigue must be managed just like every other 
facet of an emergency 

As to the question of why the command 
center faffed to control dissetnmaiion of the 
initial m^l^orrnation abotlt fmdlng 12 
miners alire> Batile^laEamed the^lapse on 
^cellphonfe conimtmications>^ ark$lCG vice 
president Charles ^rtayely testifted! "With all 
the people coming in and out of fc com* 
mand center/ evidently people Overheard this 
communication and reported ttiat to the 
families atihechtfrch"** 

Cellphones unquestionably played a role in 
the miscommunication to the families, and it 
should be noted that Sago was the first mine 
emergency to occur in this age of ubiquitous 
cellphones. Their omnipresence strengthens 
the case for ensuring that firm control of 
communications, preferably through pre- 
designated spokespersons, becomes part of 
any emergency management plan in the 
future. 

On the other hand, throughout the rescue 
operation at Sago there appears to have been 
little if any control over who came and went 
at the command center, and little effort seems 
to have been made to keep critical informa- 
tion within its walls. At the moment when the 
command center heard that all 12 miners in 
Two Left were alive, ICG's Tim Martin was 
outside, on his way back to the command 
center from the mine's bathhouse, where he 
had been helping a mine rescue team stage its 
equipment in preparation for going into the 
mine. As he later testified, he heard "several 



people" out in the open commenting on the 
"great news." 45 Someone's cellphone may 
have been used to get the news to the fami- 
lies, but that eduldnot have ha|3|jeitedifirie 
news had been kept conndetttiaTuntiHfc was 
confirmed. Tlie mfor^ 
been "overheard" because no afternr^' was 
being made to guard it agarristlii^oW^ 
heard. JW&A/ the State/ and ij#compa^riy 
share te respansilfflty for fefrjiajtaa 

MSHA rescuer Ron Hixson probably Spoke 
for all of the rescuers when, while being 
interviewed later by federal and state investi- 
gators, he was asked if he had anything he 
wanted to add. 

"The only thing I'd like to say is that... I know 
there was a lot of press and there was a lot 
went on with the communications," Hixson 
said. "And as far as the guys underground, 
speaking for myself on down the line, I'm not 
blaming anybody... but we were in a very 
difficult situation. If mat communications 
would have stayed where it was supposed to, 
at the command center, and not got out, none 
of that would have happened. And I feel as 
bad for those families — I mean, that was a 
terrible thing that they had to go through. I 
just think as far as mine rescue, you know, 
any time I've ever been involved in it, when 
we're calling outside> that information is 
checked and double-checked and triple- 
checked before it's ever written down, before 
it's ever — you know, it's verified. And it 
never had a chance to be verified this time/' 46 

MSHA's internal investigation, not yet com- 
pleted as of this writing, may address some of 
the not yet answered questions about how the 
command center functioned. In the mean- 
time / it is not our purpose here to question the 
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commitment of arty of the individuals — 
federal, state, or corporate — who had the 
demanding and ultimately heartbreaking 
task of trying to organize a race against time. 
But there are questions, of course, about the 
initial delays in getting the mine rescue effort 
launched. And there is a larger question that 
will always hang over the Sago rescue 
operation: 

Could precious time have been saved by 
starting the rescue at — or at least close to — 
58 block, given that the mine outby that point 
had been at least partially explored, the air to 
that point was respirable, and gas measure- 



ments were not showing exceptionally high 
or explosive elevations? 

That is a hard question to answer with any 
certainty Those conditions were known as of 
9:30 a.m. on the morning of the explosion, 
when Jeff Toler, Dick Wilfong, and Al 
Schoonover were still at 58 block. But then, 
rightly apprehensive about a possible second 
explosion and further loss of life, they exited 
the mine. Once they were outside;however, 
no eyewitness accounts of conditions inby the 
portal were available to the command center. 
What if they had stayed at 58 block instead of 
exiting the mine? If they had been able to 



SAGO AND ALMA 

On Thursday, January 19, 2006, just 17 days after the Sago Mine disaster, afire broke out in Massey 
Energy's Aracoma Alma No. 1 Mine in Melville, Logan County, West Virginia. Twenty-one miners 
were inside the mine when a carbon monoxide detector alongside a conveyor belt began sounding an 
alarm at about 5:35 p.m. Nineteen miners made it out of the mine safely. Two miners — Don Bragg and 
Elvis Hatfield — became separated from a crew of 10 others and did not escape. 

Mine rescue teams entered the Alma mine at around 11:30 p.m., about six hours after the belt fire was 
discovered and while it was still burning. Rescue teams using water and foam suppressed the fire 
sufficiently to allow them to continue searching the mine. On Saturday, January 21, they found the 
bodies of the missing miners. 



Today, more than six months after these tragedies, a question still haunts many of the Sago miners' 
families: 

Why was it possible to send mine rescue teams into the Alma Mine, within just a few hours after the 
emergency began, and past a burning fire — when the command center at Sago had refused to let rescue 
teams go in for nearly 10 hours after the explosion, at a mine where there was no fire, and then kept them 
on a tight leash instead of letting them head straight for the Two Left section? 

Part of the answer is that there are some important differences between the two emergencies. There was 
no explosion at Alma, and the mine liberated virtually no methane at all, so there was minimal risk of an 
explosion occurring while rescuers were in the mine. 49 The fire at the belt was not spreading out of 
control and therefore was not endangering either access or escape. Other than having to cope with smoke, 
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continue reporting conditions from the mine 
phone at 58 block, would it have been pos- 
sible to rush properly equipped rescuers in 
to that point taking mechcince that fee 
possibility of fire and /or a second explosion 
was low enough to justify the risk? 

It would have beteii asking a lot to expect the 
Shreernen toistay in, the rn^ for many hours. 
&tores^te^ wifer^bl|;st^tsun>- ■ 
denf^*ehf^^Jy^ 

eSbrtuhfiliMp^ ' 



:a^d#£ffielr as%i J&Si - 




been difficult if not impossible until fairly late 
in the day on January 2. 

As for the risk of a second methane ignition, 
whoever was calling the shots in the com- 
mand center would certainly have wanted to 
know as much as possible about how m^ch 
memane the mine liberated. This wasnot as 
diJEtieul£*ts assessitig merlskdf te* From, A 
eachquartrfyfnspecion r 1^^ 
histof^ oMws^ me^^ 

UberaW^i^i^^ fe&tct 

(ap^roxiitbAf iMti$$mxt^m$mM s 



heat, and carbon monoxide, for which they were trained and equipped/the rescue teams werenot imper- 
iled by conditions in the mine. There was no reason to hold them back. 

At Sago, in contrast, there was concern about what was not known. The gas readings obtained at the 
portal were subject to varying interpretations and the possibility that they might not reflect conditions 
further ihby. After about 9:30 a.m. on January 2, there was no one inside the mine to provide first-hand 
reports on conditions. There was at least the possibility of a fire, and there was concern that the ventila- 
tion changes made in the first rescue attempt by mine superintendent Jeff 'Toler and others might have 
been pushing methane over such afire, increasing the risk of a second explosion. Jeff Toler himself 
testified to his anxiety about that possibility P 

So the two situations were not comparable. The rapid response at Alma does not necessarily mean that 
the more cautious response at Sago was fatally flawed. 

But the Sago miners' families are still right to raise these questions, because there are reasons to be 
concerned about the differing responses. 

What we know about human nature suggests that those in command at Alma (some of whom had also 
been at Sago), as they confronted another emergency less than three weeks after the tragic outcome of the 
year's first disaster, had to have been aware of the need to organize the most aggressive response that 
could be justified under the circumstances — and they appear to have done that. 

Their actions did not save the lives of the two missing miners. But they did demonstrate the value of 
taking risks within reason. And that, in the end, is a large part of what mine rescue is alt about. 
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Kevin Stricklin got the phone call telling him 
that the Sago Mine had had an explosion, he 
thought the caller must have misidentified 
the mine. 48 

Knowing that the mine was not a big meth- 
ane-producer, the command center might 
have figured that the initial explosion would 
have burned out most of the methane and 
that it would take a long time to build back 
up into the explosive range, even with the 
mine's ventilation impaired. So the risk of 
sending mine rescuers in would have to be 
weighed against the advantage of sending 
them in as soon as possible — mainly to 
improve the odds of finding men alive, of 
course, but also to improve the odds of 



completing the mission before a methane 
buildup could imperil it. 

It is possible — just possible — that such a 
scenario would have worked (even without 
eyewitness reports on conditions at the 
mouth of Two Left), and if everything had 
gone just right, mine rescuers might — 
might — have reached the Two Left crew at 
some point late in the afternoon on January 2, 
when some and perhaps all of thekuners 
were still conscious, as we can tell;rrom their 
notes and from Randal McCloy's recollection. 
But a mine rescue launched in such a way 
would have put the rescue teams at high risk, 
no question about it. Although it seems 
certain that they would have beenwilling to 



REFUGES: A NECESSITY, NOT AN OPTION 

Although escape should always be a miner's first choice in a mine emergency, miners should not have to 
choose between escape and barricading. They should have the option of safe refuge in a chamber capable 
of sustaining life for days if necessary. 

Refuge chambers in coalmines are not a new or untried idea. In the 1970s, coal operators Frank and 
Dusty Williams operated a mine in Upshur County, not far from where the Sago Mine is today, and_ 
voluntarily built a rescue chamber in the mine. As the diagram shows, the chamber was excavated off the 

intake air escapeway. It was 18 feet wide and: 
roughly 90 feet deep. Two concrete-filled 12-inch 
block stoppings with offset doors provided blast 
protection. The doors were far enough apart so that 
a stretcher could be passed between them. The 
chamber was connected to the surfacehy two: cased 
boreholes, one 6 inches in diameter and the other 8 
inches, which could be used to supply 'lair/ food, and 
a phone line. Dusty Williams remembers that the 
chamber was a break-even cost proposition "be- 
cause the coal paid for the work. " 



UPSHUR COALS CORPORATION 
EMERGENCY SHELTER HOLD 



NO SCALE 



6" CASED BOREHOLE — ' 



- 6"CASfD BOREHOLE 




One size does not fit all, in coal mmingas else- 
where, so the refuge built by Upshur Coals should 
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take that kind of risk,, it is unclear whether 
anyone in the command center seriously 
considered such an option or would have 
been willing to shoulder the personal and 
professional res^ons^^ for its failure* 

It is not easy to consider this question, even 

from a safe distance. Those who were in the 

command center on January 2 had to make 

life-arid^atn^dtedsicMs frased^limrted 

inibrmafi^hVSd^e mi^^ej^ef^eide^that 

an accelerates. re%cte#j^fan^toti^r#^e' 

ha\d an^eer^ a| a^recMlp^ 

of second^r^e%lbslb^fe M coal jtaane 1 dusters 

and:bett|d^ji^^ ' ' 

ernergen^ip^ 

suhfebfe3W^#^fin^ trtaife^^oi'risk. 



That view is understandable. But there is 
another possible response, one mat will haunt 
anyone closely involved with the Sagpr : 
disaster: 

When a building is on fire and people are 
trapped inside, a fire chief must Sooner or 
Later make; the gut^wrenchang decision about 
whether to Bend to his nien^^^^Jtr^wto^ 
maflMe^tae^tr^ 

wefNSiafcdtelays%^'all^^ > 

]m^^^^A^m^^ik^$^m should^ 
beany'dilf 



not be thought of as anybody's ideal solution. It's just a good example of miners' ingenuity at work. There 
are other approaches. MineARC, an Australian manufacturer, custom-builds transportable steel refuge 
chambers capable of accommodating up to 20 miners and supporting life for up to 36 hours. At a Solid 
Energy underground coat mine in New Zealand, a transportable chamber is placed 300-600 feet from the 
face and is moved as coal is mined. Three other permanent chambers are installed in the mine, spaced 
about 3,000 feet apart, connected by lifelines with directional cones. If miners are unable to escape the 
mine, they can seek refuge in the chamber, communicate with the surface, replace their SCSRs if neces- 
sary, and then proceed to the next outby chamber using the lifelines. They can repeat the process, going to 
the next "changeover station," as the refuges are called, until they can safely exit the mine, or wait in one 
of the chambers for instructions front mine rescuers. 

There are numerous other refuge chamber designs, including one manufactured by Mine Safehouse, 
LLC, that was shown at the International Mining Safety and Health Symposium at Y/heeling Jesuit 
University in April The Safehouse structure is said to be capable of resisting fire at temperatures 
exceeding 2000 degrees Fahrenheit and explosive forces up to 75 psi without conducting appreciable heat 
to the interior. 

Obviously, careful consideration must be given to how and where a refuge chamber will be placed and 
how to ensure that it will truly provide a safe shelter when needed. Exhaustive testing and design 
refinements are a necessary part of getting refuge chambers into the underground mines of West Vir- 
ginia. But after Sago there can no longer be any excuse for postponing the day when every miner can 
count on having a safe place to go to in an emergency if escape appears not to be an option. 
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What happened to the 
three shots? 



'I figured tkaithey would bring that macMtiedown and would have, found m, 

would have drifted fkehole in tkerighi spot and would have tookus out of . 

there. Tfatiivifapt^ on top, 

above, anS0^%hmr : no0ng'. V^h0g^0J0aytged andftanged, everyone 

dM..,.dutwe%ever4idkwwihat$ 

to do that task/ ' ' ' 

— Randal McClpy, Jr. 1 



Approximately three and a half years prior to 
the Sago Mine disaster, at about 8:45 p.m. on 
July 24, 2002, miners working in the Quecreek 
Mine, a small underground coal mine in 
southwestern Pennsylvania/ accidentally 
broke through into an adjacent; abandoned 
mine. Torrents of water rapidly flooded the 
Quecreek Mine, trapping nine miners. Three 
days later they were all brought out alive, 
after rescuers drilled 240 feet down to within 
a few feet of the miners' location and then 
lifted them out of the mine, through; the 
enlarged borehole> in a rescue capsule. Be- 
cause of nonstop television coverage, the 
miraculous rescue was seen by millions Of 
Americans — including at least some of the 
12 miners who became trapped in the Sago 
Mine on January 2, 2006, 2 

Tragically, the Quecreek rescue may help 
explain why there was such loss of life at 
Sago. If the trapped Sago miners had known 
that no one was going to save them in the 
way the Quecreek miners were saved, would 
they have abandoned their initial attempt to 
break out of the Two Left section on their 



mantrip, after encountering debris from the 
explosion blocking the tracks? They were in 
smoke, probably disoriented, and four of their 
self-contained self-rescuers (SCSRs) would 
not work for them. Randal McCloy, the sole 
survivor of the crew, remembers their fore- 
man, Martin Toler, Jr., saying, "We're going to 
have to hit the section"? — head back toward 
the face, where they could hang curtain as a 
barricade and wait for the rescuers to listen 
for them and then drill down to them. 

If they had known that no one would be 
listening, would they have scrapped that 
plan? We cannot know. What we do know, 
however, is that if they had been able to 
remove the debris from the ventilation over- 
cast which had fallen and was blocking the 
tracks, the way out of the Two Left section 
would have been reasonably clear. It is true 
that without enough functioning SCSRs to go 
around, they might not have been able to 
remove the obstacles and then bull their way 
out in their mantrip through the smoke and 
carbon monoxide without some of them 
losing consciousness along the way — 
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but they might have tried/ if they had not 
thought, perhaps unconsciously that a 
Quecreek rescue scenario was possible. 

But why shouldn't they have thought such a 
rescue was coming? No one had told them 
not to. The miners on Two Left did exactly 
what they had been told to do. 

As every miner knows, miners are trained to 
respond to a mine fire, explosion, or other 
emergency by first trying to get out of the 
mine. If that fails, they are supposed to 
barricade themselves against smoke and toxic 
carbon monoxide and await rescue. As we 
know from the testimony of Randal McCloy, 
the miners on Two Left went by the book. 
Led by their foreman, who was driving their 
mantrip, they first tried to escape, and when 
they concluded that escape was not an option, 
they retreated to the safest place on the 
section — the face, as far removed as possible 
from the source of the smoke and fumes — 
to barricade themselves and await rescue. 

The federal Mine Safety and Health Adminis- 
tration (MSHA) says it has distributed to 
every miner in the United States a three-inch- 
square adhesive sticker, to be placed inside 
the miner's hard hat. The instructions printed 
on the sticker are Very clear: 



WHEN ESCAPE IS CUT OFF 

I.BARRieAtfE 
2.LISTENfor 

3 shots, then i... 






3. SIGNAL by 

pounding hard 
10 times 

4. REST 15 minutes, 
then REPEAT signal until.. 

5. YOU HEAR 5 shots, which 

means you are located 
and help is on the way. 




s 



The trapped Sago miners tried to follow the 
rules. Hearing nothing from the surface — 
no three shots — they used a sledgehammer 
to begin banging on a roof bolt/pounding 
hard as instructed, then resting for awhile 
before pounding again. It was exhausting 
work. They had to take their SCSKs out of 
their mouths in order to get enough air to 
keep pounding 4 — but that also meant they 
were breathing carbon monoxide. : Even so, 
for a long time they took turns pounding. But 
they never heard anything from the surface, 
let alone the five shots that were supposed to 
tell them that help was on the way 

Meanwhile, on the surface, representatives of 
International Goal Group were periodically 
briefing the miners' families on the status of 
the rescue operation. West Virginia State 
Delegate Bill Hamilton of Buckhannon, 
whose district includes the Sago Mine arid 
who was a friend of one of the missing miners 
— Junior Hamner — was present for some of 
ICG's briefings. At the close of the 'public , 
hearing on the disaster, he recalled that at one 
of the briefings "the question was asked, 
'Have you heard the miners pounding on 
anything?' The answer, 'No/ The second 
question, from the same miner's family, was, 
'Are you listening for sounds from the min- 
ers?' Question answered, 'Yes/ But in testi- 
mony. . . we know that wasn't true. They 
weren't listening." 5 

Nobody was listening. The explanation offered 
after the fact was that there was no need to 
listen, because the command center had a 
good idea of where the miners were. That is 
true up to a point, but only up to a point. It 
was likely that the trapped miners: were 
somewhere On the Two Left section. But the 
section consists of multiple entriesiand is 
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more than half a mile in length from mouth to 
face. At the outset of the rescue effort it was 
not known that ihey were barricaded at the 
face. M mat was known was mat mey were 
not within shouting distance of where mine 
superintendent Jeff Toler and other miners 
had hollered for ^ mem mom the mouth of the 
section before being for^d to abandon the 
festr^SB^a^emistMtlp mMm^Wl ■ 
hours- o£ January ZAsifoB<yjimnm$mp^> 
distofeiMT^^ttbuTSllater 4feon1y : af1er 

tearrim^triattt^ 

dbrfeaxe]*df^ 

— there wk W^ ^os^pM^l^^keTwi 

Left miners/ wMe trying to escape^ might 

have lost their wa^anlfienxfed t$* watering 

mtomeno#r^rHlrt 

barricadrngftherftsel^^ 

meface ; b#3McMtt :;! - ;i '' : " <:'"' ■ '-•■* 

In othervwoti^ |ft^ou^t seem t0 have been a 
good idea^ ; fusr|$6fne seismic gear to Sago, 
set off tl|e^i3rr$s^ tftree stes/artd listen for 

the mmersl^l^iite mcMeJSeMrte ••■ • 
Location ij?s^^ 
Pittsbu^, Wryf^ ^ 

In print and on its website, MSHA describes 
its system in these words: "The seismic 
location system is truck-mounted and is 
capable of detecting arid locatinprthe source of 
seismic vjbrarj^ns produced by trapped 
miners, issuers may generate seismic signals 
by pounding on mine surfaces such as the 
roof, floor, or ribs, these signals! are detected 
by sensors installed either on the surface or 
underground. The system is capable of 
detecting signals at a range of 1>500 feet, and 
can monitor approximately one square mile 
over most mines (depending upon terrain). 
Helmet, stickers describing how to signal have 
been distributed tpi all miners in the United 



States. The system is highly mobile, and can 
be airlifted/ 76 

This description is inaccurate. In reality, as 
MSHA personnel know, the seismicsystem 
is old, outmoded, cumbersome and tinted 
consuming to deploy, and it could rtot have 
been operauonaTatSago mtltt^^be oBany 
help tc? ^trar^edimirie^ 

;" ■■*■''.''' • 5--', ■■■■:'-'■■'!'. 

Ty Coleman, me Oftan in charge of the rescue 
operation IbtflCG, testined^mafh^retpested 

MSHA^seismteq^^ 

mm. bn fanuftryii ;fourhours ^ft^me^xpio- 
sion, ^d was assuredby Mp^rne^fe that 

u yfe^:^W^0QWg^O^^#'f^^ ashe 
recalledi^ion#«SBtte^ K ; s$>;jfjpy^; : .\ :• . 
sfsterrf:$ta}^#3|^i|^a^: . 



mil 

Afid&Jtet$g^^ 

As iM$BA offidalskrwDf^ settm^ 
system at 8a|r>we*ild have required exten- 
sive su#e^ii|gabo|y© the mirie>; the fconsfruc- 
tion of a roa4 'Capable both of accommodating 
the seisisiislt^ 

freely^tr£M*lo|jalfe to JJDcatiom|ja1»6ye :'|he 
mme; 1^ djeterr^^ 

nates inibrder to site the trucks arid theni the 
firingralshots and:— if ^ho, resf^onse was 
heard — the relocation of met^dcto ariother 
site prepar^tiprytonritig off'rnor^shotisf 

The total elapsed time +- from turning the 
key in theigiitiohof MSHAs parked 1^70s- 
era $HJic|c;d^ fired ^— 

coufteasil^lhav^exced^ Bvenif 

the rtcMiaid ieiettsburgh 1% say; |0i30 ■a.m. 
on January I, wHenCoietnanjs^ys hej;was told 
it was 1 on its way -f- and iyenjif dortetruetion 
of a road a^fe ^he mi^|hadj4tatted|simulta- 
neously-^lhe svstem;|Jri>babjl^ WjOnjidhot 
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have been able to be operational until well 
after midnight, long after many if not most of 
them had lost consciousness because of 
carbon monoxide asphyxiation. By that time 
they were far past the point of being able to 
respond to three shots, let alone listen for the 
five that would tell them that the promised 
help was on the way. 

Much later — in fact not until more than a 
month after the May 2-4 public hearing on the 
Sago Mine disaster — MSHA acknowledged 
that, contrary to the upbeat information about 
its seismic system posted on the agency's 
website, "MSHA's experience has shown 
[that] application of the seismic technology is 
very limited/' 10 That is an understatement In 
fact, the system has been deployed only twice 
during the past 20-plus years, and it did not 
succeed in locating trapped miners on either 
occasion. 11 Although the system was trans- 
ported to the Quecreek mine rescue site, it 
was not used even there, because other 
surveying and drilling strategies proved to be 
faster and more accurate and efficient. 

In any case, the miraculous Quecreek rescue 
was made possible by a highly atypical 
situation. The Quecreek miners, although 
trapped, were not breathing carbon monox- 
ide, because they had been trapped by a 
flood, not by an explosion or fire. They did 
not run out of respirable air while they waited 
for three long days to be lifted out of the 
mine. In the end they were saved by a good 
job of figuring out where they were and then 
pinpointing the location of a borehole, but 
mat work took along time. The Sago miners 
did not have the luxury of time. 

MSHA's seismic system, developed nearly 
four decades ago, has been made obsolescent 



both by its inherent limitations and by the 
development of superior technologies. At 
Sago, for example, ICG arranged for the 
drilling of a borehole directly over the Two 
Left section using survey-grade Global 
Positioning System (GPS) instruments keyed 
to precise mine maps, with the entire process 
guided by cellphone by an engineering ; 
consultant who was in Atlanta at the time. A 
bulldozer built a road for a locally based drill 
while surveyors using wireless laptop com- 
puters in their pickup trucks determined the 
drilling coordinates. Nobody had to drive an 
old rig from Pittsburgh to Upshur County 

Even so, the process of getting theborehole 
drilled into the section was delayed by bad 
weather — making it difficult for the survey- 
ors' computers to pick up signals from mul- 
tiple earth-orbiting satellites, as GPS survey- 
ing requires — and the task needed nearly a 
full day to complete. That was record time, 
compared to the more than two days nor- 
mally required to survey and site a borehole, 
but it was still much more time than the Two 
Left miners had to spare. Moreover, difficult 
terrain prevented the surveyors from siting 
the drill so that it would; penetrate Close to the 
face of the section, where the trapped miners 
(if they had still been Conscious and alert) 
might have heard or seen it 12 Instead, the 
drill penetrated the mine with precision- 
punching into the middle of an entry rather 
than drilling into a solid block of coal as 
would have happened if the coordinates had 
been off by even a few feet — but it pen- 
etrated about 300 feet from where the miners 
were barricaded. 

During the May 2-4, 2006, public hearing On 
the Sago Mine disaster, coal miner John ; 
Helms, who lost his brother Terry m the 
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disaster questioned Kevin Stricklin, manager 
of MSHA's District 3, about the cap stickers 
MSHA distributes to all miners, "I've worked 
in thf coalmines for 37years>"Mr. Ifeifns 
said, "ari^ got these Ifj^e stickeis Where it 
said to barricade, beat on the root; helpwM' 
come. I better throw mem away -^hadn't 
we? We better come tip with some other ■<■ 
p|an#-' .:'/■'" r.l;.. .\.\< ;, ••,.,■ ,..%;, .• . 

"I think we need to re-evaluate that yes, sir/ 
Mri StrickM said. 13 

That was an honest answer. We cto need to re- 
think the trairtirtg given to miners in light of 
the time Hkerjrib Be ^ivblved in a nimlre^eue 
operation, eviftrionetilat is condi^edtmidrd 
aggressively and! at jj|reater risk to the iesetiers 
than was the -)$$8 ;afc$iag0. Perhaps eye^jftiore 
important^ #e:nee^ to' use meflo-show 
failure of l$§HAs sefsmic system tc* t^ptltis 
into some fresh thinking about better Ways to 
protect rriine^g agaiijisfc a recxMehce of pttjaf 
happened to the ^wajptig^6Left;are^^ ■ ;• 

First and foremost in) importance^ of toUrjse, is 
prevention — starting with taking me neces- 
sary steps to systematically assesls risks and 
rninimize the chanced that an explpsfpri^ill 
occur in the first place. If an arealstofre / 
sealed, the s^posedly "explosioh-proof' 
materials use'd; to seat#rnust mlactbe]abie to 
contain an e^plcfeiart % is equally urgfifrt to 
ensure that miners willjfiot be; fafted bfr the 
safety equrpi^cient mat they carry or otherwise 
depend upoil. That means> arnorjig ptMer 
things, equipping them with amjplei quantities 
of SCSRs that work, and equipping ijif^hes 
with robust twe-way communication Systems 
capable of siurviving explosions and f&ies. As 
discussed elsewhere in this report -^ and as 
recognized tjy new state :arid fedjeral legisla- 



tion — there is no good reason to delay any 
longer in getting such technology into the 
mines of West Virginia and the rest of the 
nation. 

That leaves the question of whether to invest 
time arid money Ma-n^ 
system with greater capabilities than the one 
thafc|ail#4 ^d^^^j^ms^'B^SL.fMM^M 

timeikteeTttefft^^ 

an^lSa^Mj^dp 




tralfeeM^eisnjdci^f fempd^ ^^noteteea- ; ■ 
tion, eyteini^ti%a>!^e&|^drp£ relying/ 

hek^^on^fei^ : aT^fSt^4: friifa^ taefan - 

me^is^^^^^i^fcl^ present ■■ 

iestiii&^irtl^ 

mei^t'^M^iffif^r;sfisa||2 fee^ofogfiias> 
no^bettstpfess^^ i 

A£rf^*aSwS9gifcfa& ^©Miafegreffetf ©tcingqur 
belief tft^ipiHE^Ssy^ ever to 

prove #^sS^&sxS6^ps0Lp^ in specific ■. 

sittW|ioM^^#SiW8#ii: % ■ 

On the other hand, researchers should be 
encouraged to develop a totally different kind 
of seismic system capable of much more rapid 
deployment ^ such as a coiled^cable sensor 
systernthat couldbe laid out on the surface of 
a mine to detect vibrations frorn someone 
pounding underground. Equipment could be 
kept in: each MSHA district (pri depending on 
price, required: at every mine) and deployed 
quickly Uijdessi^appe^mmersjcanreacha 
refuge (discussed below and elsewhere in this 
report)), pouhdirig is all they lean do -— - and 
there seems little doubt that a Command 
center, hearing proof that trapped miners are 
alive, wouldlbe more likely to let rescue teams 
take some |risks td reach thein. >' 



87 



^P^m^^WWWUi^jp* 



Case 1 :06-cv-01053-JDB Document 12-2 Filed 07/21/2006 Rage 91 of 102 



Unless better seismic technology becomes 
available, an alternative is to take maximum 
advantage of 21st-century mine surveying 
techniques. Given current GPS capabilities, 
for example, mine engineers know, as a mine 
advances, exactly what the surface coordi- 
nates are for the working sections under- 
ground. In an emergency, surveyors need 
only to be able to pick up geosynchronous 
signals from multiple satellites to be able to 
pinpoint the coordinates on the surface where 
a borehole should be drilled. 

That solves only part of the elapsed-trme 
problem, however, since a road would still 
have to be built to the site and a pad con- 
structed to facilitate drilling. (Because of the 
need to construct a pad, airlifting drillsby 
helicopter has lirnited applicability.) There- 
fore, even under the best circumstances, 
rescuing miners by borehole, as at Queereek, 
should be thought of as a relatively remote 
possibility, not a promise. 

This reinforces the case for requiring emer- 
gency refuges in mines as the primary alter- 
native to escape — which should always be 
the first choice. Suppose, for example, that a 
refuge chamber had been available on the 
Two Left section- — an explosion-hardened 
shelter with an air supply, water, rations, and 
communication to the surface. Or suppose, 
even, that such a shelter had been located at 
some distance, such as off of the main entries, 
equidistant between the One Left and Two 
Left sections. 

With either of these scenarios, it is possible to 
imagine the miners of the Two Left crew 
emerging alive after even two or more days of 
awaiting rescue; Even in the second scenario, 
knowing what we know of their failed at- 



tempt to break out of the section on their 
mantrip, it is at least possible to imagine that 
they would have struggled to remove the 
debris blocking the track, knowing that they 
did not have far to go to reach theisafety of 
the refuge chamber. 

Instead, they had no idea what they were 
facing — and with no way of communicating 
to the surface, they could not find but. For all 
they knew, the explosion might have contami- 
nated the emergency escapeways all the way 
to the portal, more than two milesifrom where 
they were. There was no way they would all 
have made it that far on foot, especially with 
four apparently nonfunctional SCSRs. So their 
choice was to risk losing some of the crew on 
the way out or to stick together arid make for 
the section, as Junior Toler suggested. They 
stayed together. 

Randal McCloy honored the memory of his 
foreman in these ; words: "He was, ilike, 
leading everything. He's not the type of guy 
who's pushy about anything, but he was 
concerned for everybody. He wanted to do 
the right thing. He didn't want to, like, get us 
stuck out in the woods with no rations, 
something like that." 14 

Junior Toler did the right thing — but he and 
his crew were failed by a mine rescue system 
that made promises it did not keep. 

Above the mine, on the surface, a winding 
road runs directly over the Two Left section, 
at about its midpoint. If you park a truck 
there, get out, and walk cross-country in a 
westerly direction for a few hundred yards, 
you will be standing approximately above the 
face of the section, where Junior Toler and the 
Two Left crew waited for some sign of rescue. 
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Sago Mine, January 2, 2006 
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after firing off the first three shots. The five 
shots would have told the miners they could 
stop pounding, preserve energy, and possibly 
prolong life by breathing as slowly and lightly 
as possible. But no such message was sent 
to them. 

Is this just a case of 20-20 hindsight, made 
possible only by Randal McCloy's survival 
and his subsequent revelations about what 
his crew did while awaiting rescue? No. 



of an overhaul. The system has grown stale 
with disuse (and with the departure, partly 
through retirement of some experienced 
mine emergency managers). Its immediate 
needs include greatly improved training 
requirements and rigorous emergency- 
simulation drills covering, among other 
things, how to communicate with trapped 
miners until the day comes when they can be 
reliably contacted by explosion-resistant two- 
way wireless communication systems. ■ 



Those in the command center should have The Sago tragedy leaves no doubt- that the 

been thinking about all the what-ife. They did mine emergency management system must 

not. They failed in this regard, not because change, and fast. If another Sago disaster 

they are uncaring people — we do not believe were to occur tomorrow, would the outcome 

that — but because they are part of an out- be any different? 

moded and inadequate mine emergency 

management system that is in desperate need Right now, no one can be sure. 
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APPENDIX I: Synopsis of State of West Virginia 
and federal activities following 
the Sago Mine disaster 



1/4/06 

Federal Mine Safety and Health Administra- 
tion (MSHA) announces its staff to investi- 
gate the Sago Mine Disaster. 

1/9/06 

MSHA announces it will conduct its investi- 
gation jointly with the West Virginia Office of 
Miners' Health/ Safety and Training 
(WVOMHST) 

1/9/06 

Governor Joe Manchin III appoints J. Davitt 
McAteer as his special advisor on the Sago 
Mine disaster and promises a public hearing. 



disaster and its pre-accident enforcement at 
the mine. 

1/19/06 

Mine fire at Massey Energy's Aracoma Alma 
No.l mine kills two: Donald Bragg and Ellery 
Hatfield. 

1/20/06 

U.S. Senators Rockefeller; Kennedy Enzi, and 
Isakson meet with Sago families. 

1/21/06 

Investigators enter the Sago Mine to begin 
collecting physical evidence. 



1/11/06 1/23/06 

McAteer brief s U.S. Senator Robert C. Byrd West Virginia Legislature passes mine safety 
on the disaster. billSB-247. 



1/12/06 

Governor Manchin announces Senators 
Caruth/ Kessler, Love and Delegates Caputo, 
Frederick and Hamilton will serve on the 
state's investigation team to work in 
conjunction with McAteer 's efforts. 



1/23/06 

U.S. Senate Appropriations Committee/ 
Subcommittee on Labor, Health/ and Human 
Services/ chaired by Senator Arlen Specter 
holds hearing on Sago disaster/ with Senator 
Robert C. Byrd leading the questioning. 



1/15/06 

Memorial service held for the Sago miners at 
West Virginia Wesleyan College. 

1/17/06 

MSHA and WVOMHST begin voluntary 
interviews of witnesses. 

1/18/06 

MSHA appoints staff to conduct an internal 
review of the agency's response to the Sago 



1/24/06 

MSHA seeks federal court order to grant 
United Mine Workers of America (UMWA) 
access to the investigation. 

1/25/06 

MSHA publishes in the 
Federal Register a Request for mformation on 
emergency equipment and technology (e.g v 
communication/ robotics/ refuge chambers.) 
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1/25/06 

MSHA announces investigation team for fatal 
Aracoma Alma fire, 

1/26/06 

Federal judge grants MSHA's request for an 
injunction against ICG to allow the UMWA to 
participate in the Sago investigation. 

1/30/0$ 

Esferhazy, Saskatchewan: 72 trapped Cana- 
dian potash miners survive 40 hours under- 
grounds, a refuge chamber. 

1/31/06 

Richard Stickler, President Bush's nominee for 
Assistant Secretary of Labor for Mine Safety 
and Health, testifies at his Senate confirma- 
tion hearing." 

2/1/06 

Governor Manchin asks the state's coal mines 
to temporarily cease operations until emer- 
gency safety reviews are conducted, follow- 
ing three separate mining accidents, in which 
two miners were killed and another seriously 
injured. 

2/1/06 

Senators Byrd and Rockefeller and Represen- 
tatives Rahall, Mollohan, and Capito intro- 
duce bills in ; their respective chambers of 
Congress to enhance coal mine safety. 

2/6/06 

MSHA requests mine operators to "Stand 
Down for Safety." 

2/7/06 

Doug Conaway resigns as director of 
WVOMHST. 



2/8/06 

Governor Manchin announces an Interna- 
tional Symposium on Mine Safety and Health 
at Wheeling Jesuit University in April. 

2/9/06 

Governor Manchin appoints Jim Dean as 
acting director of WVOMHST. 

2/10/06 

WvtMHST asks the National Institute of 
O^ational Safety ■& Health (MIOSH)to 
conxlild ^ptosion testing on C^ega' blocks. 

2/11/06 

MSHA reports it has received about 50 
proposals from manufacturers of under- 
ground communication and trackmg devices; 
Consol Mergy and Peabody Energy agree to. 
assist kie^Muatihg the devices, 

2/13/06 

Congressman George Miller (D-CA) holds a 
forum on mine safety taking testimony from 
family members of miners killed in the 2001 
Brookwobd and 2006 Sago mine disasters. 

2/15/06 

MSHA announces plans to increase penalties; 
action is subject to formal rulemaking, 

2/21/06 

An explosion at a coal mine near San Juan de 
Sabinas, Mexico traps 65 miners. 

2/24/06 

MSHA and WVOMHST conclude initial 
interviews with witnesses. 

2/27/06 

WVOMHST files with the Secretary of State 
its emergency rule on SCSRs, communication 
and other mine safety improvements. 
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2/28/06 

Governor Manchin appoints a six-person 
labor-management task force to assess avail- 
ability of communication systems and other 
technologies contained in new WVOMHST 
rule. 

3/1/06 

House Committee on Education and the 
Workforce, Subcommittee on Workforce 
Protections, chaired by Charles Norwood (R- 
GA), conducts hearing on mine safety. 

3/1/06 

Governor Manchin announces that McAteer 
will chair a public hearing on the Sago disas- 
ter (originally scheduled for mid-March) at 
West Virginia Wesleyan College on May 2. 

3/2/06 

Senate Committee on Health, Labor and 
Pensions, chaired by Senator Michael Enzi (R- 
WY), holds an oversight hearing on mine 
safety 

3/8/06 

U.S. Senate Committee on Health, Labor and 
Pensions approves Richard Sticker's nomina- 
tion to be MSHA's Assistant Secretary 

3/9/06 

MSHA publishes an emergency temporary 
rule in the Federal Register on mine evacuation 
procedures and equipment; provisions are 
similar to the rules issued earlier by 
WVOMHST. 

3/13/06 

MSHA holds a public meeting to receive 
information on communication and tracking 
technology related to its January 25 request 
for information. 



3/14/06 

ICG meets with f amily members of the 
deceased Sago miners and provides findings 
of its on-site investigation, including the 
company's conclusion that "the explosion 
was ignited by Bghtning." 

3/15/06 

Sago Mine resumes production. 

3/23/06 

MSHA and WVOMHST resume interviews 
for the Sago investigation, expanding their 
inquiry to include the mine rescue effort. 

3/27/06 

NIOSH begins external and internal examina- 
tion of SCSRs recovered from the Sago mine. 

3/30/06 

Randal McCloy Jr. is released from the 
hospital and continues his rehabilitation at 
home. 

4/11/06 

Family members receive transcripts of wit- 
ness interviews conducted by MSHA and 
WVOMHST 

4/15/06 

NIOSH conducts the first in a series of explo- 
sion test of Omega block seals in its Lake 
Lynn Experimental Mine. 

4/18/06 

NIOSH and MSHA host a workshop on mine 
escape planning and emergency shelters. 

4/20/06 

Governor Manchin convenes the first Interna- 
tional Symposium on Mining Health and 
Safety at Wheeling Jesuit University. 
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4/21/06 


5/29/06 


MSHA approves two handheld portable 


West Virginia Mine Safety Technology Task 


radios for use in underground mines, the first 


Force issues its report and recommendations. 


such devices approved by the agency in 10 


- 


yearsv 


6/S/O0 




M$HA provides an update on its testing and 


4/24/06 


evaluation of communication and locating 


MSHA begins public hearings on its emer- 


devices for underground miners. 


gency temporary starred -on rninee^acuas 


-M -.-.■. '..•■• - y., -:-,:^..\. 


tion procedures and equipnienk 


6/9/0P 




W^jftflS^ 


4/26/06 


menfingj jt&o^ of the Mine Safety 


Randal McGoy, Jr. gives the Sago families a 


Tecrmplegy Ta^klForce. 


confidential letter describing his and his co- 




workers' experience while awaiting rescue. 


6/13/06 




West Virginia adopts rule to establish two 


5/2/06 


stafe-fufi- mine rescue teams; takes effect July 


Public hearing on the Sagp mine disaster 


13,206$: ' 


convenes at West Virginia Wesleyan Collfege 




in Buckhannon, WV; provides 3 days of > 


6/15/06 


inquiry from family members, state' and 


President Bush signs Mine Improvement and 


federal officials and miners' represeniatiyes. 


New Emergency Response (MINER) Act into 




law 


5/5/06 




West Virginia Board of Coal Mine Health and 


6/15/06 


Safety files rule to establish two state-run 


NIOSH conducts the second in a series of 


mine rescue teams. 


tests of Omega block seals in its Lake Lynn 




Experimental Mine. 


5/12/06 




WVOMHST imposes a statewide moratorium 


6/19/06 


on the installation of Omega block seals and 


MSHA, WVOMHST and McAteer interview 


begins a review of all alternative seals already 


Randal McCloy Jr. 


in place. 






6/29/06 


5/22/06 


Comment period ends on MSHA's emer- 


MSHA announces a moratorium on alterna- 


gency temporary standard on mine evacua- 


tive seals, a reassessment of the structural 


tion procedures and equipment. 


integrity of existing alternative seals, and 




requirements to test the atmosphere behind 


7/10/06 


seals. 


WVOMHST announces statewide SCSR 




inventorying and reporting system, effective 




August 15, 2006. 
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